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1. COMMERCIAL FISHERIES - GULF OF ALASKA 

INTRODUCTION 

employment  for  more  than 14,000 persons in the Gulf  of Alaska alone. 
Alaska's commercial  fisheries  provide  substantial tax revenue for  the state, and provide 

efforts in  the  Gulf  of Alaska, and to describe highlights  of recent  fishery  trends.  The  factors  which 
The  following is intended to serve as a  historical  digest of U.S. commercial  fishing 

have been  identified as specific causes of increase  or  decline in  the availability or harvest of  a 

generally into  two groups-environmental  and  human. 
particular  marine species, or of the  total fishery  resource in  the  Gulf of Alaska, can be divided 

Although  the  information  contained here indicates the variety, nature  and number 
of  environmental  factors  which  bear on  the  productivity or availability  of  the  fish and shellfish 

environmental  phenomena  which have been directly  related to the  marine species of the Gulf  of 
resources of the  Gulf  of Alaska, many  environmental  factors are not easy to identify. However, 

Alaska include:  failure of a  given species to appear in normal harvest areas despite favorable 
indications of abundance during  the previous  year;  unexplained,  long-range  declines in harvestable 

overwhelming  processing  facilities. To these can be added  more  conspicuous  environmental 
numbers of major  fish species; off-year  salmon  cycles;  and  unexpectedly heavy runs of salmon 

phenomena  such as  disease, storms,  and  earthquakes. 

availability, harvest and  packing  effort related to the  fishery  resources  of the Gulf of Alaska, in- 
At  the same time,  there are many  human  factors  which bear strongly  on the 

cluding:  the lack of adequate processing  facilities to cope  with unexpectedly massive landings of 
certain species, the  influence  of  foreign fisheries on  the U.S. harvest, the  possibility  of over- 
harvest of some species in some areas, the discovery  of  new areas from  which  certain species can 
be  taken,  the  recognition of new resources  (shrimp), but  failure to develop the  resource harvest to 
its  fullest  potential, ex-vessel prices, wage disputes,  and  new state and  federal  regulations govern- 
ing harvest areas, types  of  equipment and seasons. 

In summary, many  natural  and  human  phenomena  strongly  influence  the degree 
to  which any given species may be harvested and/or  processed during  any given year. Therefore, 
any influence which may accrue to fish or shellfish  resulting  from  the presence of human  activities 
in the  Gulf  of Alaska must  be  related to those species on  the basis of long-term trends. This  will 
tend to cancel out those  factors  which may occur  infrequently,  but  which may be  dramatic at the 
time of.the  occurrence. 
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1944 

1943.  Red and  pink  salmon decreased while  catch of herring increased. There were only small runs 
There was a decrease by 6  percent  in  volume  and 1 percent in value of catch  from 

of pink  salmon in  the  Icy  Strait, western, and eastern districts  due to poor stream survival of the 
young under severe winter  conditions  of  the  previous year. There were large  catches of chum sal- 
mon  especially in  the  Prince William  Sound area. 

shrimp  production.  Two-thirds  of dungeness crab  production came from  the central Alaska area. 
Shellfish  landings  increased  primarily  due to increases in dungeness crab and 

1945 

Total  catch  increased  by  6  percent  in  volume  and  9  percent  in value from 1944, 
mostly  attributed to increased landings  of  herring and  salmon.  A near record pack of salmon in 

able weather conditions,  runs  of  chum  salmon in southeastern Alaska were very small. The red 
Prince  William  Sound  reflected  the  unusual  abundance  of  pink  and  chum salmon. Due to unfavor- 

salmon  runs  and escapements in Cook Inlet  and Kodiak areas were generally  fair. 

Dungeness crab  and  shrimp  catches increased for  the  second  consecutive  year, 

1946 

The poor  catch  of  salmon (smallest  since 1927) was offset by  the largest  herring 

value from  the  previous  year. Runs of  pink  salmon in the  southeastern  district were small. Observers 
catch  on  record  explaining  the increase  of  total  catch by 9  percent in volume  and 10 percent in 

cellent  run of king salmon  occurred in the  Situk area and escapement was the best in eight years. 
reported  unusually heavy predation  kills  of salmon in  the smaller streams of  the  district.  An ex- 

Cook  Inlet  district pack of  king salmon fell below average by  one-third, largely as the result of a 
labor  dispute over fish  prices  during  the  first  two weeks of  the season rather  than because of the 

' smaller run. 

Oyster production was confined to the  Ketchikan area of  the southeast. Shellfish 
production increased by 1.4 million  pounds  due  to increases in dungeness crab, shrimp  and razor 
clam landings. 

1947 

1946. Salmon, herring  and  sablefish  landings decreased. The  halibut fishery  operated  without  price 
This year's catch  declined  by 6 percent in quantity  and 1 percent in value from 

or allocation  controls. In southeastern Alaska, pink  salmon  runs were poor.  The  much later open- 
ing of the season protected  the  early  runs  and  permitted  them to reach  the  spawning  grounds thus 
escaping  the  fishery. Razor clam  landings decreased due to  price disagreement. 
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1952 

The  commercial  fishery  catch continued to decline, by 8  percent in quantity  and 
5  percent  in value compared with 1951. 

For the second year in a  row, herring were not  available to the Kodiak fishery, 
and were not  in  good supply in the  Prince  William Sound area. 

The salmon catch increased by  more  than 6 million  pounds compared  with 1951, 
largely in western and  central Alaska. There was a  sharp  decline in southeastern Alaska catches. 

stantially.  Exploratory work revealed commercial  quantities  of  shrimp in the Glacier Bay region 
Pink, silver,  and  chinook  salmon  catches  declined, but sockeye  and chum catches were up  sub- 

and in other areas of southeastern Alaska. 

1953 

The  commercial harvest of fishery  products  continued to decline  in 1953, down 
more  than 77 million  pounds and  nearly 11 million  dollars. 

The  canned  salmon pack of nearly 2.9 million (48  pound) cases  was the lowest 
since 1921. The 1953 failure  resulted from a  scarcity of fish  while  the  low pack was attributed to 
adverse economic  conditions.  The near collapse  of  the  fishery was indicated  by  the western Alaska 
1953 red salmon pack, 815,000  cases less than in 1948. Although  not regarded as a  red  salmon 
district,  the pack of red salmon in southeastern  Alaska was the  only  noteworthy  gain  during  the 
year. Cook  Inlet  production was only  fair,  and the  Prince  William  Sound  fishery was a near failure. 

and  Wildlife Service to implement  drastic gear curtailments in  all Alaska. This  led to major efforts 
Late in 1953, the  shortage of fish  resulted in many of the  leading  packers  requesting the US. Fish 

fishery to its former  productivity. 
by  the  Branch  of Alaska Fisheries and  the US. Fish  and Wildlife Service to return the salmon 

The  halibut season, May 17 to June 9, was the  shortest season on record for the 
area. 

Shrimp  exploration was conducted at Yakutat Bay, offshore  salmon resources were 
investigated both  north  and  south of the  Aleutian  Islands,  and herring investigations were carried 
out during  the  fall  in Prince  William  Sound.  Only  two  significant  schools  of  herring were 
located in Prince  William  Sound during  the year. 

1954 

percent) in quantity  and 4.8 million  dollars (18 percent) over 1953. Southeastern Alaska recorded 
The  commercial harvest of fishery products increased by 41 million pounds (14 

a 53 percent  gain  during  the year,  largely in packs of chum  and  pink salmon.  The western Alaska 
canned salmon pack was  26 percent  below 1953, with  the  Bristol Bay area suffering most due to 
an off-cycle year and  a  large  reduction in  fishing  effort.  In  central Alaska, the Kodiak  district  con- 
tributed  more to the 1954 salmon  pack  than any year since 1947, and  Cook  Inlet  experienced an 
outstanding season. 

the Cook Inlet, Kodiak and  Bristol Bay areas, and  herring in southeastern Alaska and  Prince 
Biological research centered on pink  salmon in southeastern Alaska, red salmon in 

William  Sound. 
~~~ ~ 
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1957 

The  overall  commercial  fishery continued to decline,  with  a decrease of 13 per- 
cent in volume and 16 percent in value below 1956. Catches of chinook,  chum,  and silver were 
above 1956, but  the  total  catch was 25 percent less due to a  sharp decrease in landings in  both 
pink  and  red salmon. 

Increases in  the catches of nerring,  sablefish,  and king crabs were reported  but 
there was an abrupt drop  in  the dungeness crab harvest and  lower  landings of both  halibut and 
shrimp. 

salmon runs  throughout Alaska. The  red  salmon  catch  also  failed on  the Nushagak River, the 
The  poor  salmon harvest in 1957 resulted from  the universally low level of pink 

False  Pass catch was poor,  and  abundance was off at Port  Moller.  The  normally  stable Cook 
Inlet  produced  only  half the normal pack of reds for  the  first  time in many years. 

salmon runs, notably in Bristol  Bay. It was considered  that heavy fishing  by a Japanese high seas 
During  the year there was serious  concern over the  apparent  depletion of some 

fleet west of 175 West longitude was responsible  for the  decline since the Japanese intercepted an 
enormous  run of red  salmon in that area taking about 10 million  fish  during a ten-day period.  In 
view of the  situation,  the  American  section of the  International  North  Pacific Fisheries Commission 
proposed establishment of  a zone of  cessation in which there would  be  no  fishing by  treaty  nations 
in  the waters where salmon of American origin have been found  in  significant numbers.  The move 
was not accepted by  the Japanese at the  North  Pacific Treaty  meeting in 1957. 

million  pounds. 
The  herring  fishery  continued  its  upward trend, with a harvest greater than 118 

season. The species was not as abundant as in 1956, although  there was no  actual  scarcity  of  fish. 
The  halibut season was less productive  than  the  previous year despite a  longer 

The market generally was attractive  but  prices  disappointing. 

The  crab  industry continued  to expand. The promising  shrimp  industry  continued 
to be limited  by  economic  rather  than  biological  factors.  Although  a small shrimp  catch was made 
in Cook  Inlet, southeastern Alaska continued to be  the  major  producer. Razor clam  production 
held at aljout  the average of  recent years. 

1958 

Alaska experienced the largest  catch  of pink  salmon since 1951 and the smallest 
of red  or sockeye since full scale canning  of these fish began. 

The  total  fishery  catch was up  by 8 million  pounds over the  previous year and the 
value increased by  2 million  dollars. 

The  large run  of  pink  salmon  occurred  ail  along  the Alaskan coast, with  the central 
section  accounting  for  the  largest share, followed  by southeastern Alaska. An unusually large 
run of pinks  took  place in western Alaska, and  the pack of fish in that area was the  largest  since 

operations, which continued  to take  a heavy toll of the red  salmon  destined for  Bristol Bay. 
1920. Red salmon were down sharply in all areas, a decline  believed  due to Japanese offshore 
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million pounds  of  fish  and  shellfish  valued at 41 million dollars. 
Alaska was second  in  fishery  production on the Pacific  Coast,  with  a  catch  of 358 

Western and  central Alaska experienced  a successful salmon season, and were 
largely  responsible for  the 40 percent increase in volume  and 60 percent increase in value of 
the salmon pack,  with  a  gain of 793,000  cases over the  previous year. Red salmon  returned to 

fish. 
Bristol Bay in near record  numbers in 1960 with the total  run  estimated at well over 35 million 

Central Alaska salmon fishing  along  the Alaska Peninsula, Kodiak Island and in 
Cook Inlet was better than  expected in 1960. However, fishing was poor  in Prince  William  Sound. 
In southeastern Alaska all salmon species were scarce. 

lion pounds in 1960, and  the  canned  pack  of this  product increased by 81 percent,  from 55,000 
Catches of king  crab increased from nearly 19 million  pounds in 1959 to 29 mil- 

cases in 1959 to 100,100  cases in 1960. Three  factors were responsible:  the  discovery of new 
fishing  grounds  and  excellent  fishing  on  the  usual  grounds; an increased number of crab canneries; 
and  a  growing  consumer  acceptance of king  crab  products over wide areas of the United States. 

1961 

million dollars, was second high  in Pacific Coast volume with 35 percent  of  the  volume and 36 per- 
The 1961 Alaska fish  and  shellfish harvest, 413 million  pounds valued at  46 

cent of  the value. 

with 32 percent of the  total. Alaska showed  the greatest percentage  gain with  the value of its 
In value of processed fishery  products, Alaska was second  on the Pacific Coast 

processed products,  due  primarily to increased packs of canned salmon, shrimp  and  crabs. Sal- 
mon landings (265 million  pounds) were the  largest  since 1956 and  their value (36 million) was 
a  record. 

In  central Alaska, salmon fishing  along  the Alaska Peninsula and Kodiak Island 
was about the same as in 1960. However, a  completely  unexpected heavy run  of  pink salmon 
occurred  in  Prince  William  Sound. 

waters were substantial in number of fish  and the duration  of  the  runs.  Many vessels not normally 
In southeastern Alaska, the runs of pinks  and  chums  in  Icy  Strait  and adjacent 

fishing these waters moved to the area when  the  magnitude of  the  run became known. 

Shrimp  production  took a  phenomenal jump  in 1961, with a 68 percent increase 
over 1960. Alaska and  Oregon  registered  large increases, more  than  doubling  the 1960 total. 
Prices, however, did  not keep pace, except in Alaska, and  the  total value of this  fishery was only 
41 percent above the previous year's total. 

King  crab production established  a new landings  and  canned pack record  in 1960. 
Landings of dungeness crabs  climbed over the  entire range, and  prices  increased  considerably 
in most areas. 
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During  the  height of the Icy  Strait  pink salmon run,  the Alaska Department  of 
Fish and Game permitted  fishing for 24 hours on alternate days, a move designated essentially 
to allow time to process all  fish  while  in  prime  condition and to  provide an opportunity for  effec- 
tive distribution of escapement during  the  run. 

year-the gain  occurring  in  all three fishing regions. 
Coho  salmon landings in Alaska were up by 2.3 million  pounds over the previous 

Columnaris  infection, with some streams losing as much as  90 percent  of the spawning  runs. A 
During  the October  spawning  period, sockeye salmon  suffered heavy  losses from 

large  number  of spawners and  abnormally warm waters were suggested as possible  factors. 

The Alaskan halibut  catch was down  by  6  million  pounds  from 1962, with  price 
disagreements and  lower ex-vessel prices, adverse weather, and fewer fish contributing  to the 
decline.  Of these, the  lower  prices, with a  corresponding  reduced  effort, were believed to be the 
major cause. 

The  herring  catch, used  entirely in  the manufacture of fish meal and  oil or as bait, 
amounted to 31 million  pounds, 8  percent less than 1962, and  the smallest since 1917. 

Alaska lead  all  other  Pacific Coast states in crab  landings  with 90.8 million pounds 
worth  9  million dollars-87 percent  of  the  volume  and 75 percent of the value. King  crabs  accounted 
for  most of the  crab  landings.  During  the  period 1959-1963 king  crab  landings increased an 
average of nearly 50 percent each year. 

Dungeness crab  landings  increased  by 3 million  pounds over  1962. The Alaska 
crab  industry  experienced  the  strong  demand  for  fresh  frozen  crab meat due to  the reduced avail- 
ability  of dungeness crabs  on  the  Oregon  and  California coasts. Prices  for fresh crabs were so 
strong  that  canning was virtually suspended. 

The  shrimp  catch  exceeded  14  million pounds-about 2.5 million  pounds less than 

greater supply was possibly  responsible  for  a  decline  of  about 25 percent in  the average price  paid 
in the previous year. The  total domestic  catch (all US.) was a  record of 507 million  pounds. This 

to fishermen. 

1964 

The Alaska commercial  fishery  ranked second on  the Pacific Coast in volume 
(492.6 million  pounds) and  first  in value (56 million). 

Several events profoundly affected  processing in  the Pacific Coast states during 
the year. The  earthquake in Alaska destroyed  or severely damaged king  crab  and razor clam can- 
ning  facilities,  thus  reducing  the  pack  of these items. 

caused by sharply increased runs of  chum,  pink  and  red salmon. 
The  canned  salmon pack in Alaska was nearly 900,000 cases more  than  in 1963, 

Good Friday  earthquake, which destroyed or extensively damaged crab  processing  facilities. 
The  decline  of  the  king crab pack by 20,000  cases resulted  principally  from the 

Three canneries were a total loss, and several others were temporarily  out  of  operation.  Although 
Alaska had been steadily  increasing its harvest of dungeness crabs,  the  earthquake  curtailed 
operations in 1964. 
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decline  caused  principally  by  a  shift to the  king crab  fishery. 
Landings  of dungeness crabs were 3.8 million  pounds below the previous year, a 

with  two plants in Kodiak  and two  in Wrangell canning  shrimp  in 1965. 
The  shrimp  industry made a  reasonablystrong comeback since  the 1964 earthquake, 

Coast. The  decline can be attributed to increasing  numbers of recreational  diggers, high cost of 
Despite  a small increase in 1965, clams appear to be  disappearing  from  the  Pacific 

production,  destruction  of  the Alaska razor  clam  industry  and  resource in 1964, and  failure of 
Alaska razor  clams to reach  their  previous  abundance. 

trawls, however, for  taking  king crabs, was prohibited  in  all areas. 
The king crab  pot limit of 30 per boat in Alaska was lifted  in 1965. The use of 

in waters off  the Alaska coast,  the same as the  previous year. The  fleet was composed of 27 shrimp 
In 1965, the Japanese operated 700 vessels in  the  north  Pacific and Bering Sea 

vessels, 68 fish meal vessels, 12  halibut, 12 crab vessels, 380 salmon vessels and 201 miscellaneous 
ships. 

1966 

There  were 333.3 million  pounds of Alaska salmon  landed in 1966, the largest 
since 1949, but  only 52 percent of the  record 643.7 million  pounds  in 1936. Total Alaska landings 
were 46 percent of quantity  and 48 percent of value of  Pacific Coast fisheries. Alaska ranked 
first  in value of  catch in all states with  total  catch  worth 80.7 million dollars. The southeastern 
region  led in total  production  followed by  central  and western regions. Pink, chum,  and  red sal- 
mon  showed increases in both southeastern  and  central  regions. Pink salmon  catch in  both regions 
increased by almost 80 million  pounds. Red salmon  fisheries  that were concentrated  primarily  in 

Alaska experienced  a good late run  of  chum  salmon  showing a  gain of 13.1 million pounds in  this 
Egegik and  Kuichak areas of  Bristol Bay increased harvest by 3.9 million pounds. Southeastern 

area. 

King  crab  landings  continued  a  phenomenal  growth  that began during  the last 
decade. This species ranked  second to salmon as the most  important Alaska fishery resource. The 
Kodiak'lsland.  followed  by  the  Aleutian Islands. are the  leading producing areas of king crab. 

Shrimp  landings increased by 11.3 million  pounds  from  the previous year. Explora- 
tory fishing revealed such  a  large  concentration of side-stripe  shrimp in the Kodiak area that a 
possibility  for  a  year-round  fishery  of  this species may be developed. 

1967 

With  fishery  landings  valued at 47 million, Alaska ranked third  in  the States in 
1967. In volume  of  landings, Alaska, with 370 million  pounds, also ranked third nationally. 

Kodiak, Alaska, ranked as the  third most  important  fishing  port  in  the  United 
States, with  nearly 10 million  dollars  in fishery  landings made in Kodiak during  the year. 



15 

The  catch  from Kodiak  and  other areas was sharply  reduced.  The price  for the scarce king crab 
The  king  crab  fishery  continued to decline,  with 85 million  pounds landed in 1968. 

soared to as high as  48 cents per pound,  four times greater than  the  contract  price  of 12 cents. 
The  shortage in king  crab created  interest in the tanner  or snow crab,  a species plentiful  in 
Alaskan waters. Consequently, over 1,000 cases of tanner  crab were packed in 1968. 

With  a  decline in the  king  crab  catch, a  healthy market was created for dungeness 
crabs,  a species which  produced  a  bumper  crop  during  the year. 

1969 

Alaska lead all states in  the value of the  fish and  shellfish harvest, at 71.1 million 
dollars,  and  ranked  third in  all states in  the  volume of catch,  with  a harvest of 346.8 million 
pounds. 

counted  for 89 percent  of  the  volume  and 87 percent of the value of the  pack. There were excellent 
The 1969 Pacific  salmon  catch was  25 percent less than  in 1968. but Alaska ac- 

pink salmon  runs in the  Kodiak area, and  the  Bristol Bay red  salmon  catch,  although  reduced  by a 
labor  dispute at the start of the season, was greater than 1968. 

The  Pacific  halibut  catch  exceeded the 1968 season by 9.5 million  pounds. Unlike 
1968 when low ex-vessel prices  discouraged  fishing  for  halibut, average prices  paid the fishermen 

profitable 1969  season were very low  storage  holdings as the season opened  and  a ruling by the 
increased by over 50 percent,  attracting  more  fishing  craft.  Other  factors  contributing  to the 

often  known as Greenland turbot. 
Food  and Drug  Administration  prohibiting  the market  name of "Greenland  Halibut" for a species 

A  record  catch  of 47.8 million  pounds  of  shrimp was reported  from Alaska. The 
vast shrimp  resource  continued  undeveloped  despite  the enormity of the  resource. 

The new sea scallop  fishery  experienced  some  difficulty  in 1969. Landings of 1.7 
million  pounds  of sea scallop meats were about  the same as 1968. However, new state regulations 

there was a  general  decline in  fishing  effort. 
closed some areas periodically  during  the year, fishing was reportedly  not as good as in 1968,  and 

under  tighter  control by  establishing  closed seasons. Despite poor  fishing prospects,  ten new large 
In 1968-69, the Alaska Board  of  Fish  and Game brought  the  king crab  fishery 

king  crab vessels were added to  the fleet in '69. 

Landings of tanner  crab in '69 totaled 10.2 million  pounds compared with 3.2 
million  pounds  in 1968. 

Dungeness crab  fishing in the  Pacific  northwest  yielded a  record  catch of 49.1 
million  pounds.  The  declining  king  crab  fishery created  an  excellent market for the species, and 
additional  quantities were canned to make up for  the decrease in  the pack of  king crabs. 

1970 

The  total  Pacific  salmon'catch was 396.7 million pounds-61 percent larger than the 
246.2 million  pounds taken in 1969 and  the largest catch since 1949. Landings of all  five species 
(king, chum, pink,  red  and silver) were larger. 
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fishery  compared with seven in 1970. 

1972 

Scallop  landings were down 41% from 1970. Four vessels operated in  the scallop 

Pacific  Coast  shrimp  landings of 106.0 million  pounds  worth $6.6 million  consti- 
tuted 28 percent of the  volume and  3  percent of  the value of the  total U.S. shrimp harvest. Alaska 
led in volume with a  near-record 83.8 million  pounds. 

the  total  Pacific salmon production.  Landings of silver salmon increased slightly compared with 
Alaska salmon  landings,  among  the smallest on  record, were about 75 percent of 

the 1971 production and  the third smallest harvest on  record.  A poor  run of the  Bristol Bay red 
1971, but  all other species declined  markedly. Alaska red salmon  landings were less than  one-half 

salmon resulted in a pack of  only 201,700 cases in that area-compared with 682.340  cases in 1971 

of only 538,111  cases of  pink salmon-compared with 1,074,547  cases in 1971 
Pink salmon  runs at Prince  William  Sound  and in the  Kodiak area resulted in a  total Alaska  pack 

million-a gain of 2  percent in quantity  and 13 percent in value compared  with 1971. The greater 
Total U.S. landings of crabs, all species, were 281.1 million  pounds  worth $58.6 

volume resulted  largely from a  record harvest of  snowcarbs and a small increase in landings of Alaska 
king crabs. A shortage  of dungeness crabs,  combined  with  a  brisk market for this  popular shellfish, 
caused the average price per pound  to increase from 24 cents in 1971 to 44 cents in 1972. 

the  trend  toward  increased  landings  in Alaska ports.  In 1972, fishermen  received  record ex-vessel 
Alaska halibut  landings were about 86 percent of  the  total U.S. harvest-continuing 

prices  for  halibut-averaging  about 65 cents per pound (dressed weight)  compared with 32 cents 
per pound  in 1971. 

1973 

For the  second year, Alaska  led  all states in shrimp  production  with 119.9 million 
pounds-an all-time  national  record.  Alaska  shrimp  fishermen were assisted in taking these 

draggers that  fished in distant  off-shore waters without  quota limitations. 
phenomenal landings with the addition  of at least 10 large  Gulf of Mexico  type  double-rig  shrimp 

Salmon landings in Alaska declined sharply. The Alaska harvest of 136.4 million 
pounds was 16%  less than  in 1972 and one  of  the smallest on record. Alaska accounted  for 65Oh of the 
total  Pacific salmon harvest. The value of Alaska  landings ($60.0 million) was  $15 million greater than 
1972. 

The greater value reflected  the  swift increase in ex-vessel prices - some nearly double 
the prices  paid in 1972. Alaska landings  of pink, red, and silver salmon declined  substantially. Fewer 
pink salmon were expected because of fluctuations  in  the  two year life  cycle  in an odd year, but  the 
runs of pink were unexpectedly low in  the major  producing areas. The red salmon harvest, also was 
much smaller than  biologists had predicted.  The  Bristol Bay red  salmon  runs were the smallest on 
record. 

Snow crab  landings were a  record 61.7 million pounds, more  than  double  the 1972 
harvest. This new fishery in Alaska has developed rapidly  from the 7 million pounds taken in 1971. Im- 

dungeness and king  crab meat and sections. King crab  landings of 76.8 million pounds increased 2 
proved processing techniques  have created a good market as a  substitute for  the  currently scarce 

million pounds compared with 1972.  As a  result of higher prices, fishing effort  intensified  in  king crab 
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FISH & SHELLFISH  LANDINGS IN ALASKA 
Table 1-1 

Year 

1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1946 
1949 
1950 
1951 

1953 
1952 

1954 
1955 
1956 
1957 
1956 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

1973 
1972 

1974 

~~ ~~. FISH 
1 .OOO Lbs. 

561.140 
733.281 
519,660 
591.423 
557.234 
590.474 
644,491 
609.365 
559.464 
466,261 
472.221 
396,142 
364,390 
285.469 
323,260 
298.819 
413.229 
354.457 
357,986 
267,051 
316,419 
349,067 
350,205 
265,643 
365,002 
334.238 
366,396 
179.591 
307.255 
233,000 
381.000 
287.139 
227,254 
200,237 

.. . 
I.000 s 
10,458 
14.691 
17,827 
20.340 
20.229 
22,073 
24,232 
27,605 
30,979 
38.759 
30,562 
36,024 
36.168 
25.174 
29,770 
25,077 
36,072 
29,969 
31.604 
26,341 
37,796 
41.353 
50,149 
36,065 
45.953 
55,666 
62,605 
29,051 
51,500 
42,600 
77.000 
59.478 
58.879 
80.974 

1940 - 1974 

~~ 

SHELLFISH 
1,000 L E  

2.548 
2.986 
2,500 
3,222 
3,965 

6.955 
5,578 

4,444 
7.436 

10,072 
6.628 

11,584 
9,794 

11,477 
14,369 
16.503 
14,917 
16,660 
21.100 
36,364 
41,294 
64,381 
79.013 

106,294 
107.611 
157.957 
193,274 
181,754 
142.486 
130,000 
152,000 
184,079 
195,224 
226,274 

1,000 s 
154 
148 
107 
166 

21  6 
165 

390 
378 
516 
540 
810 

1.236 

1,293 
1,070 

1,481 
1,690 
1,667 
1,565 
1,392 
2,446 
3,138 
5.116 
7,093 

10,062 
9,638 

14.641 
18,113 
18,738 
27.604 
21,900 
20.500 
26,027 

64,273 
33,551 

TOTAL 
1,000 Lbs. 

653.688 
736.269 
522,179 
594,645 
561,199 
596,052 
651,446 
613.810 
566.900 
472.889 
482.293 
407,727 
374,184 
296.966 
337.629 
315,323 
428.146 
371.117 

323.523 
379,066 

357,713 
413,468 
429,218 
391.937 
492,614 
492.195 
581.670 
361,345 
449,741 
363.000 
535,715 
471.218 
422.478 
466.51 1 
456,864 

1.000 s 
10,612 
15,039 

20,506 
17,934 

20,414 
22.288 
24,622 
27,982 
31,495 
39.299 
31,372 
39.260 
37,238 
26.467 
31,251 
26,767 
37.739 
31,554 

28.787 
33,197 

40,934 
46,470 
57.242 
45,703 
56,015 
70,327 
80,718 
47.790 
79.093 
64,700 
97,500 
65.505 
92.431 

145,247 
141,120 

Fisheries 01 the United States, National  Oceanic  and  Atmospheric Administration, National Fisheries Service.  C.F.S. 
SOURCES: 

No. 5600. March 1971,  C.F.S. No. 5900. March 1972,  C.F.S. No. 6100, March, 1973.  C.F.S. No. 6400. March 1974, and 
C.F.S.  No.  6700.  March, 19715.' 

Flshery Stafrstrcs of fhe United States. U.S Dept. of the Interior, Bureau of Commercial Flsherles. StatlStiCal  Digests from 
1939-1967.' 

FlSheryStalistrcsoftheUnltedSfates,NationalOceanlcandP.imosphericAdmlnlstration.NatlonalMarineFlsherles~~r- 
VICE.  Statsttcal DlQests No. 62. 1968. No. 63, 1969. No. 64, 1970: No. 65. 1971.' 

Alaska Catch and Produchon. Commercial Fshery Stal!slics, Alaska  Department of Fish and Game. Stallstical  Leaflets 
N O  23. 1971: N O .  25. 1972: No 26. 1973.> 
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Year 

1940 
1950 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1971 
1972 
1973 
1974 

Table 1-2 
ALASKA VOLUME 8 VALUE OF CATCH AND THE 

PERCENT OF U S .  FISH  AND  SHELLFISH  HARVEST 
VARIOUS YEARS, 1940 - 1974 

VOLUME OF c a m  

Million Lbs. 
% 01 

U.S. Catch 

564 14 
482 10 
358  7 
414 8 
429 8 
392 8 
493 
492 

11 

582 
10 

361 
13 

9 
434 
347 

11 

529 
471 

11 
10 

471 10 
422 8.9 
466  9.0 
457 9.2 

a 

VALUE OF CATCH 

Million S 
%oi 

US. Catch 

31.4' 
10.6'  11 

9 
40.9 
46.5 

12 
13 

57.2 14 
45.7 12 
56.0 14 

80.7 
70.3 16 

17 
47.8 
71.6 

11 

71.1 
15 
14 

89.7 
85.5 

15 

85.5 
13 

92 
13 

145.2 
10 
16  (Prellm) 

141,120  16  (Prelim.) 

'Does not rnclude  Compensation lor use 01 boats, gear, etc. that were added to the value starting in 1960 

SOURCES: 
Frsherles 01 the United States, National Oceanic  and Atmospheric  Administration.  National Fisheries Service.  C.F.S. No. 
5600, March 1971. C.F.S. No 5900. March 1972. C.F.S. No. 6100, March, 1973, andC.F.S. No. 64W, Marcn 1974. 

Flshery  Stat~SflcS of the  Unrted  States. U.S Dept.0f  thelnterior,  BureauolCommercial Fisheries.StatisticalDiQestsfr0m 
1939-1967. 

Flsher),Statistlcsolthe Un,ledStates. National0ceanicandAtmosphericAdministral~on.NationalMarineFlsherlesSer- 
"Ice. Statstcal Dtgests No. 62. 1968: No. 63. 1969: No. 64. 1970: No. 65, 1971. 

Alaska Catch  and Productron,  Commercia!  Fishery Statistics. Alaska  Department of Ftsh and Game, Statistical Leaflets 
No 25 1971: No 25. 1972. No 26. 1973 



Year 

1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 

1951 
1950 

1953 
1952 

1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

On Vessels, 
Fishermen 

Boats  And 
Shore 

9,553 
4,565 
4.888 
5,146 
4.916 
4,936 
5.435 
6,662 
6,682 
5,261 
6,094 
8,133 
7,601 
7.172 
6.507 
6.773 
5.496 
5,880 
6,377 

6,033 
6,108 

5,781 
5,336 
5.280 
5,980 
5.618 
6.250 
7.202 
7.545 
5.691 
7.100 
6.217 

Southeast  Alaska 

OPERATIN 
Table .3 I. - 

SOUTHEAST&CENTRALALASKA 
G UNITS 

- 

Number Tonnage 
Motor Vessels 

536 
837 
733 
822 
910 
798 

1,422 
893 

1,466 
1.281 
1,417 
1,694 
1,591 
1,431 
1,334 
1.387 
1,291 
1.240 
1,257 
1.31 1 
1,397 
1,264 
1,276 
1.279 
1.150 
1,274 
1,267 
1.201 
1,031 

924 
1.445 
1.262 

10,033 
9,512 

9,196 
7.446 

9.775 
9.874 

17,272 
11,086 

17.585 
15.168 

20.445 
16.756 

19.914 
17.420 
16,067 
17,161 
17,945 
17.181 
18.763 
19,079 
29.432 
27,308 
28.926 
28,460 
27,318 
29,064 
28,964 
27,720 
25,097 
21,110 
27,892 
24,533 

1940-1971 

On Vessels. 
Fishermen 

Accessory 
Motor & 

Boats 

1.820 

1,282 
1,512 

1,537 
1,167 
1,350 
1.598 
1,567 
1,135 
1,497 
1.658 
1,495 
1,730 
1,667 
1,575 
1,370 

2,046 
1,332 

2.186 
1,792 
1,847 
1,540 
1,530 
1,600 
1,600 

2,200 
1,700 

2.215 
1.990 
2.01 1 
1,776 

Boats And 
Shore 

6,956 
3,073 
2,572 
2,121 
1.979 
2,391 
2.687 
3.124 
3.014 
3.276 
4.056 
6.451 
4.048 
4.488 
4.528 
5.170 
5.686 
3,986 
3.823 
3.706 
5.511 
5.694 
6.185 
7.175 
6.360 
6.837 
7.031 
6.854 
8,054 

11,178 
9,134 

8,952 

Cerltral  Alaska 

Motor Vessels 
Number 

237 
141 
105 
115 
142 
135 
230 
294 

342 
297 

443 
882 
506 
61 1 
603 
652 
630 
61 1 
702 
582 
717 
707 
829 
932 
771 
807 
918 

1.408 
841 

1.384 
1.81  9 
1,501 

Tonnage 

6.126 
3,258 
1,644 
2,045 
2,437 
2,593 
3,738 
4,710 
5,374 
4,326 
7,162 

11,779 
6,587 
7,382 
7,866 
8,257 
8,570 
8,845 
9,104 

14,241 
8,287 

14,790 
21.088 
25,542 
22,246 
22,086 
26,179 
81,758 
42.440 
35,292 

34,720 
46.993 

~~ 

Motor & 
Accessory 

Boats 

1.436 
1.453 
1.193 
1,220 
1,089 
1.528 
1.345 
1.406 
1.077 
1,412 
2,143 
1,419 
1,602 
1,656 
1,753 
1,528 
1,619 
1,535 
1,773 
2,561 

2,850 
2,600 

3,350 
3.480 
3,000 
3,200 
2,500 
3,404 
3,714 
4,379 
2,134 

SOURCES 
Fishertes ofthe UnltedS!afes. Natlonal Oceanlc  and Atmospheric  Admlnlstration.  National Fisherles  Servlce.  C F S No. 
5600. March 1971, C.F.S. No. 5900. March 1972,  C.F S .  No 6100, March,  1973,  and C F.S. No. 6400, March 1974. 

Fshery  Stafstics of the Unrted  States. U S. Dept of the Interior. Bureau of Commerctal Frsherbes. Statistical Dgests from 
1939-1967. 

Flshery Statlstlcs of !he UnitedSlates. NationalOceanicandAtmospher~cAdministrat~on.Nationa1 MarbneFisherlesSer- 
vice. Statlstlcal Dlgests  No 62, 1968: No 63. 1969: No. 64.  1970: No. 65,  1971. 

Alaska Catch and Productlon,  Cornrnerctal  Flshery  Slatistrcs.  Alaska  Department  of Fish and  Game, Slatlstlcal Leaflets 
No. 23.  1971. No. 25, 1972: No 26.  1973. 
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11. THE CRAB RESOURCES 

1. THE KING CRAB  FISHERY 

INTRODUCTION 

The name "k ing   c rab"   app l ies   to   f i ve   spec ies   tha t   be long  to  

t h e  genus Paral i thodes. Two o f  these, P. ra thbuni  and P.  c a l i f o r i e n s i s ,  

are  not   exploi ted  commercial ly.   Therefore,   the name usua l l y   app l i es  

t o  E. camtschatica, - P. brevipes and - P. platypus. I n  Alaskan  waters, 

- P. camtschatica i s   t h e  most  abundant  species and forms the   bas i s   o f   t he  

comnercial  f ishery. The term  "k ing  crab" will r e f e r   t o  P. camtschatica 

f o r   t h i s   d i s c u s s i o n .  

- - 

- 

The k ing  crab  resource i s   t h e  most impor tan t   exp lo i tab le  

i n v e r t e b r a t e   f i s h e r y   i n  Alaskan  waters. From 1965 t o  1969, the  annual 

mean va lue   o f   k ing   c rab   t o   f i she rmen  exceeded $15 m i l l i o n .  The whole- 

sale  market  value o f   k i n g   c r a b  exceeded $35 m i l l i o n .  (4)  The  1973 value 

t o  Alaska  fishermen exceeded $44 m i l l i o n ,   o f  which more than $16 m i l l i o n  

were received  by  Gulf  of  Alaska  f ishermen. 

DISTRIBUTION 

- P. camtschatica i s  abundant on bo th   s ides   o f   the   Nor th   Pac i f i c  

Ocean. On the  western  coast o f  North America, the  nor thern limit f o r   t h e  

species  appears t o  be Norton Sound  (65'N l a t i t u d e )  i n  the  northeastern 

Bering Sea. King  crabs  are  a lso abundant i n   t h e   G u l f   o f  Alaska where 

m a j o r   f i s h e r i e s   f o r  them e x i s t   a t  Cook I n l e t ,  Kodiak Is land and t h e  

south  Alaska  Peninsula.  Moderate numbers o f   k ing   c rab   a re   found i n  
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Prince  Wil l iams Sound and southeastern  Alaska. The southern limit o f  

t h i s  species i n   t h e   n o r t h e a s t e r n   P a c i f i c  appears t o  be  Vancouver Is land, 

B r i t i s h  Columbia. (4) 

King  crabs  inhabi t  a great   ver t ica l   depth  range and occur a t  

depths  well  beyond t h e  100-fathom  contour. (5) They have  been found i n  

depths t o  1,200 fee t ,   a l though  the   conerc ia l   f i shery   i s   genera l l y   con-  

f i n e d   t o  depths  less  than 600 f e e t .  The greatest  abundance o f   k i n g  

crab,  based on t o t a l  catches and average  catch  per  hour o f  NMFS exploratory  

drags fo r   t h i s   spec ies   f rom 1950 t o  1971 l i e   i n  depth zones ranging  from 

30-89 fathoms  (Figure II-l).(5) Total  catches o f   k ing   c rabs  were highest i n  

the  Kodiak-Shelikof  region  (Table 11-1),  where they were f requent ly   taken 

i n  most   exp lo ra to ry   d rags   fo r   a l l   dep th  zones. However, ca tch   ra tes  were 

lower i n   t h i s   r e g i o n  due to   h ighe r   s ing le   ca tches   i n   t he  Cook I n l e t  area. 

The h ighes t   s ing le   ca tch   o f   k ing   c rab  (3,000 lbs . )  was taken  northwest o f  

Ushagat I s l a n d   i n   t h e   l o w e r  Cook I n l e t   r e g i o n .  The average  catch  per 

hour o f   s u c c e s s f u l   t r a w l i n g   f o r   k i n g   c r a b s   f o r   a l l   r e g i o n s   i s   i l l u s t r a t e d  

i n  Figure 11-2. It i s  est imated  that  a standing  stock  of   approximately 

500 m i l l i o n  pounds o f   k i n g   c r a b s   e x i s t   i n   t h e   G u l f   o f   A l a s k a .  (5) D i s t r i -  

bu t ion   o f   k ing   c rabs   taken i n  NMFS exploratory   t rawls   are shown i n  Figure 

11-3. 

Females and smal ler  males  appear t o  be most  abundant i n  i n t e r -  

mediate  depths.  Juveniles  are  most  abundant i n  inshore  waters and i n  

re la t ive ly   shal low  waters ,   a l though  they have  been found t o  depths o f  58 

fathoms. (4) 

King  crabs were taken  throughout  the  Gulf   f rom 1961 t o  1963 i n  

IPHC exploratory  trawl  surveys. The Kenai and Yakutat  areas  apparently 

support  only  small  populations. 
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However, catch  ra tes a t  Kodiak and, par t icu lar ly ,   the  Peninsula 

area, i n d i c a t e   h i g h   l e v e l s   o f  abundance i n  shal low  waters  during  the 

winter,   fo l lowed by s h i f t s   i n t o  deeper  waters i n   t h e   s p r i n g  and r a t h e r  

un i fo rm  dens i t ies  a t  50-199  fathoms dur ing   the  sumner. Return  to  shal-  

lower  waters may beg in   du r ing   t he   f a l l  as h ighest   catch  ra tes  dur ing 

t h i s   p e r i o d  were i n  50-99  fathom  waters. 

Three  major  locations  of  high  king  crab abundance w i t h i n   t h e  

Kodiak-Peninsula  areas were south o f  Unimak Island,  south and west o f  

the  southwest end o f  Kodiak  extending  east t o  waters  wi th in Two Headed 

Gu l ly ,  and along  the  east and south  s ide  o f  Afognak Is land.  IPHC catches 

were cons is ten t l y   h ighes t   o f f   t he   sou thwes t   t i p   o f  Kodiak  where one o r  

more hauls  exceeding 5,000 pounds per  hour were made d u r i n g   a l l  seasons 

except  fa1 1. (6) 

The favo r i t e   bo t tom  hab i ta t   o f   k i ng   c rabs  appears t o  be muddy 

o r  sandy. King  crabs  are  stenohaline and are  adapted t o   c o l d  waters. 

It has  been reported  that ,   in  Asiat ic  waters,   comnercial   concentrat ions 

of  king  crabs  are  not  found where bottom  temperatures exceed v!OC.(~) 
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Figure 11-1 
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DEPTH 
L 
10-29 

30-49 

50-69 

70-89 

90-109 

110-129 

130-149 

150-399 

POUNDS  OF  KfNG  CRABS  CAUGHT PER HOUR OF SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES IN THE  GULF OF  ALASKA 

FISHING 
S. E .  ALASKA 

FISHING 
YAKmAT 

-cAT.cHLHpuBsTiiQuBa~H91[B 
TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ 

- 
162 1 .o 1,s.  - - 
67 2.1  32 

- 

10 .4 I.S. 

25  .5 I.S. - - 
12 .5 I.S. . - - 
51 1.0 I.S. - 

TOTAL 32 7 5.5 

Avg.  catchlhr. 
for all depths 59 

P. W. SOUND 
FISHING 

COOK INLET 
FISHING 

TOTAL EFFORT  CATCH/ TOTAL EFFORT  CATCH/ 

21 0.9 1.s.- 11 47 1.5 31 

156  4.4  35 330 2.8 118 

456  8.2  56  85  1.5  57 

901  9.1 99  7,176 5.3 1,354 

515 6.8  76 - 
12  0.5 1.s. - 

- - - 
108  1.0 I.S. - 

KODIAK-SHELIKOF 
FISHING 

--cBTI;Hi.KQ!JwliQyB 
TOTAL EFFORT CATCH/ 

l,LY3* 5.4  221 

5,545* 24.5 226 

2,252" 18.0 125 

7,817 3 2 . 8  238 

556 6.0 93 

160 2.7 59 

- 

2,169  30.9  7,638 11.1 17,523"  89.4 

70 688 196 

1IInadequate sampling 
*Includes exploratory drag data for the  period 5-31-69 to 7-25-71. 

Table 11-1 
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NATURAL HISTORY NOTES 

Predators 

Sculpins,  cod and h a l i b u t  have  been repor ted  to   prey on 

juveni le   k ing  crabs.   A lso,   ha l ibut   prey on king  crabs when they  are i n  

a sof t -shel led  condi t ion.   There must  be other  sources  of  predation on 

juveni le   k ing  crabs,   but  i t  appears t h a t  once k ing   c rabs   a t ta in  Sexual 

matur i t y   they   a re   re la t i ve ly  imnune to  predat ion  except  dur ing  the 

molt ing  process. 

Diseases and Parasi tes 

P. camtschatica and P. platypus  f rom  the  eastern  North  Paci f ic  

are  occas ional ly   a f fected by "rust  disease"  which seems t o   r e s u l t  from 

ac t i on  o f  ch i t in-dest roy ing  bacter ia   o f   the  exoskeleton.  However, t h i s  

disease  appears t o  be r e l a t i v e l y   r a r e .  

It i s  a lso  repor ted  that  P. platypus  from  Alaskan  waters  are 

occasional ly  invaded by  rhizocephalans,  probably a species  of  Peltogaster. 

Egg cases and adults  of  the  leech,  Notostomobdella  cyclostoma 

are comnon  on Alaskan  k ing  crabs,  part icular ly  dur ing  the sumner. 

However, i n  sumnary, it appears that   adul t   k ing  crabs  are  not  

a f f e c t e d   s i g n i f i c a n t l y  by  diseases  or  parasites,  nor  that  they  are 

suscept ib le   to   predat ion  except  i n  a sof t -shel led  condi t ion.  ( 4) 
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Food 

The k i n g   c r a b   i s  omnivorous d u r i n g   b o t h   i t s   j u v e n i l e  and 

a d u l t   s t a g e s   o f   l i f e .  I n  a study  of   the  food  i tems  found i n   t h e  

stomachs o f   k i n g  crabs i n  the  Ber ing Sea, the   fo l low ing   occur red   ( in  

descending  order of   f requency):   Mol lusca (clams, etc.)  ; Polychaeta 

(marine worms); Algae  (marine  plants);  other  Crustacea, and Coelen- 

t e r a t e s   ( j e l l y f i s h ) ;   o t h e r   f o o d  organisms  found  less  frequently were 

foramini ferans, nematode worms, tunicates,   echiuroids and f i s h .  (4 1 

Natura l   Mor ta l i ty   Rate 

There are  no pub l ished  es t imates   o f   the   na tura l   mor ta l i t y   ra te  

f o r   k i n g  crabs  found i n  Alaska  waters, a l a c k   o f  knowledge  which i s  one 

o f   t h e  more serious  problems  facing management.  However, the   ins tan ta-  

neous n a t u r a l   m o r t a l i t y   r a t e   f o r  males  between t h e   s i z e s   o f  100 t o  

160 mn carapace length  may be q u i t e  low. I f  t h i s   i s   t h e  case, it would 

appear t h a t  a s i z e  limit o f  about 7.5 inches i n  carapace  width  would be 

appropr iate because it should  increase  the  y ie ld   to   f ishermen as w e l l  as 

increase  the number o f  t imes  tha t  a male  could mate before he was 

captured.  Presumably,  recruitment to  the  stocks  would  improve i f  males 

could mate mare of ten  than  they  do  under  the  present  s ize limit. (4 1 
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FISHING GEAR 

Since 1960, American  fishermen  have been l i m i t e d   t o   p o t s   t o  

capture   k ing   c rabs .   In i t ia l l y ,   these  po ts  were modif ied Dungeness crab 

pots,  but by  1960,  round pots  approximately  s ix  feet   in  d iameter were 

used extens ive ly .  When f i s h e r y  moved offshore,  the use o f  7 x 7 ~ 2  1/2 

and even larger  square  pots became standard,   especial ly  wi th  the  b igger 

vessels. It should be noted  here  that   the  larger  pots  increased  the 

e f f i c i e n c y   o f   t h e   l a r g e r   v e s s e l s   r e l a t i v e l y  more than  that   o f   the 

smaller  boats because many of  the  smaller  vessels  could  not  handle  the 

larger   pots .  (5) 

GENERAL TRENDS I N  CATCH STATISTICS 

Total  king  crab  landings  for  the  Gulf  of  Alaska  (Southeast and 

Centra l )   are shown i n  Table 11-2. The annual  catches o f   k ing   c rab  by 

f i s h i n g  grounds in   t he   Gu l f   o f   A laska   a re  shown i n  Table 11-3. These data show 

tha t   ma jo r   f i she r ies   a re   l oca ted   a t  Kodiak  Island,  south  Peninsula and  Cook 

In le t .   M ino r   f i she r ies   ex i s t   i n   sou theas te rn   A laska ,   i n   t he  Copper-Bering 

River  areas, i n  Pr ince  Wi l l iam Sound and in   the  Chignik   area.  

Annual catches have declined  markedly i n   t h e  Kodiak I s land  and 

south  Peninsula  f isheries; whereas landings have dec l ined  less   severe ly   a t  

Cook I n l e t .   I n   f a c t ,   l a n d i n g s   a t  Cook I n l e t  have  remained re la t i ve l y   cons tan t  

s ince 1965. 

A sumnary o f   a l l  crab  landings in   the   Gu l f   o f   A laska  a re   p rov ided 

i n  Table 11-17 and Figures 11-12 and 11-13. 

The more important  areas i n  which  king  crabs  are  taken  are shown 

i n   F i g u r e  11-4. 
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Year 

1952 
1951 

1954 
1953 

1955 
1956 
1957 
1958 

1960 
1959 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Table 11-2 
KING CRAB  HARVEST IN ALASKA 

(SOUTHEAST  AND  CENTRAL ALASKA ONLY) 
1951-1973 

Thousands of Pounds & Thousands of Dollars 

SOUTHEASTALASKA  CENTRALAUSKA 
Pounds Value Pounds Value 

430 
3 

1,290 
1,112 
821 
579 

599 
106 

2,200 
1,895 
560 
57 1 
952 
874 

1 

1 29 
43 

11 1  
82 
58 
12 

792 
84 

508 
156 

385 
198 

649 

202 

2,614 
780 

8.357 
5.951 
6.900 

11,212 

27.879 
18,839 

38,855 
44,653 
50,787 
51,639 

117,305 
94,506 

83.01 1 
37,559 
20,275 

20,220 
19,559 

24,722 
24,611 

12.48a 

109 
36 

604 
288 

655 
565 

999 
897 

1.478 
2.230 
3,499 
4.465 
5.080 
5.021 
9,375 

10,517 
9,593 

5,677 
5,400 
5,902 
8,826 
15.865 

11,731 

TOTAL 
Pounds 

202 
780 

2,614 
6,357 
5,951 
6,900 
12.488 

18.839 
11.212 

27.882 
39.285 
45.943 
51,899 
52,460 

117.411 
95.085 

83,610 
39,759 
22,170 
20,119 
20,791 
25,674 
25,485 

Value 

36 
109 
288 
604 
565 
655 
999 
897 

2,231 
1.478 

3,542 
4,594 
5,191 
5,103 
9,433 

1 1,743 
9,677 

1 1,309 
6,185 
5.556 
6.100 

16,514 
9.21 1 

SOURCES 
Fisheriesof ihe UniiedStaies,  National  Oceanicand  Atmospheric  Administration,  National Fisheries  Service.  C.F.S.No. 
5600, March 1971, C.F.S. No. 5900, March 1972, C.F.S. No. 6100. March, 1973. and C.F.S. No. 6400, March 1974. 
Fishery  Siaiisiics  of the United States. U.S. Dept. of  the  Interior.  Bureau  of  Commercial Fisheries, Statistical  Digests  from 
1939-1967. 
Fishery  Sfatistics  of ihe UnitedSiates. National0ceanicandAtmosphericAdministration.National MarineFisheriesSer- 
vice, Statistical  Digests No. 62,  1968; No. 6 3 ,  1969; No. 6 4 ,  1970; No. 65. 1971. 
Alaska  Catch and Production,  Commercial  Fishery Statistics.  Alaska  Department of Fish and  Game, Statistical Leaflets 
No. 23. 1971; No. 25. 1972; No. 26. 1973. 



Table 11-3.Annual Landings of 

Year 
Southeastern 

Alaska - 
1951 
1952 
1Y53 
1954 
1955 
1956 
1957 
1958 
1959 

1960 
1961 429.6 

3.4 

1962 
1963 

1,289.6 

1964 
1,112.2 

1965 
820.5 

1966 
573.3 
105.8 

1967 
1968 2,189.9 
196Y 1,895.3 

~ . . ~  
599.0 

1970  571.8 
1971 571.1 
1972 
1973 

952.6 
874.1 

King  Crab i n   f i s h i n g   a r e a s  o f  t he   Gu l f   o f   A laska   i n   t housands  of pounds ( l i v e   w e i g h t )  

Copper-Bering  Rivers & Fishing  South-Alaska 
Pr ince   W i l l i am Sound  Cook I n l e t  Chjgnik Season or  year  Kodiak  Peninsula 

11.0 
5.5 

199.6 
41.8 

48.1 

144.2 
94.3 

296.1 
207.9 

6.6 
2.9 

1,359.9 
1,275.9 
1,915.8 
2,129.0 

620.9 
753.0 

2,191  .4 

4,220.3 
4.309.6 
6,793.1 
8,382.7 
6.967.7 

,. .-. . 

1951-52  335.3 
52-53  579.7 
53-54 
54-55 

2,531.1 

55-56  3,717.1 
2,491.5 

56-57 7,016.0 
57-58 5,070.6 
58-59 7,137.5 7,242.9 
59-60 14,348.1 6,965.8 

1960 
'i 961 
1962 

1964 
1963 

2,819.7 769.9 
3,897.6 

1965 
561.3  1966 

3,117.5 
4,008.6 

247.7 
341.7 

1967 
1968 

2,852.5  310.1  1969 

3,888.3 
4,157.6 

22.8  1970 

4,607.9 
13.8 

133.3 
1971 
1972 

4,349.2  375.8  1973 

,~ .. . .  

17,536.8 5,652.3 
29,283.1 4,706.9 

43,458.1 
36,505.6 15,071.5 

7,993.0 

76,837.9 
90,726.2 

14,407.0 

62,864.4 
22,519.9 
17,180.0 

22,117.6  10,940.0 
12,724.1 4,335.3 

34,394.9  3,356.2 

11,807.3 3,512.2 

15,479.9 4.204.9 
14,397.3 4,280.7 

11,820.0 4,211.8 

Ref: (3.4) 
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The average  weight o f  crabs i n   t h e  comnercial  catch  of  the 

Kodiak f i s h e r y  has dec l ined from eleven pounds i n  1961 t o   s i x  pounds i n  

1968. S i m i l a r  change  has occurred i n   a l l   f i s h e r i e s  i n  Alaska. The 

f i sher ies   a re  now a lmos t   en t i re l y  dependent  on crabs  which  are  recruited 

i n t o   t h e   f i s h e r y  each year. 

I n  sumnary, s i g n i f i c a n t   d e c l i n e s   i n  annual  catch,  catch  per 

u n i t   e f f o r t   ( p o t )  and mean weight  of   crabs i n  comnercial  catch have 

occurred i n  a l l  m a j o r   f i s h e r i e s   i n   t h e   G u l f   o f  Alaska. (4 1 

Peak landings  from Cook In le t   occu r red   i n   t he   yea rs  1962 

through 1964 and can be a t t r i b u t e d   d i r e c t l y   t o   t h e  expansion o f   t h e  

f i shery   in to   p rev ious ly   unexp lo i ted  areas.  Since 1965, both  the 

number o f   t r i p s  and the  annual  catch has  been about  one ha l f   t hose   o f  

the  peak years.   In   addi t ion,   the  unadjusted  catch  per   vessel   t r ip  has 

remained  reasonably  stable  (Table  11-4). 

Cook I n l e t  began  as a w in te r   f i she ry  and through  the  years ' 

has developed in to   bo th  a w in te r  and  sumner f ishery  (Table 11-5). Pro- 

duct ion  increased  great ly   dur ing  the sumners o f  1962 through 1964,  a 

p e r i o d   o f  maximum p r o d u c t i o n   f o r   t h i s  area. These data  suggest  that 

the   o f fshore  movement o f   t h e   f l e e t  has  been t o  areas  which  previously 

had been l i g h t l y   f i s h e d .  Furthermore,  the  lower mean weight  of  crabs 

i n   t h e  comnercial  catch  during  the sumner months ind ica tes   tha t   smal le r  

males may congregate i n  nearshore  waters o f  moderate  depths  throughout 



the  year. I n   a d d i t i o n ,   t h e   l a r g e r   s i z e   o f   c r a b s   i n   w i n t e r   c a t c h e s  

suggests t h a t   l a r g e r  males may congregate and move e i t h e r   i n s h o r e   o r  

t o  shallower  areas o f   t he   o f f sho re  grounds i n  o r d e r   t o  mate. This 

may  make them more vu lne rab le   t o   f i sh ing .  

Another   poss ib le   exp lanat ion   fo r   the   la rger   s ize   o f   c rabs  

taken i n   t h e   w i n t e r   i s   t h a t   s m a l l e r   c r a b s   m o l t  more f requent ly   than 

l a r g e r  ones. Since  molting  crabs  are  most l i k e l y   l e s s   v u l n e r a b l e   t o  

capture  than  non-mol ters ,   they  are  less  l ike ly   to   be  found i n  the  com- 

mercial  catch  during  the  molt ing  period.  Conversely,  the  non-molters 

may be represented i n  the   ca tch   p ropor t i ona te l y   h ighe r   du r ing   t h i s  

per iod  than i n  the  summer or  non-molt ing season. 

I n  summary, the  Cook I n le t   f i she ry ,   wh ich  has been conducted 

f r o m   r e l a t i v e l y  modest sized  vessels, has changed from a w i n t e r   t o  a 

combined w in te r  and sumner f i shery .  Peak landings  occurred  dur ing 

t h e   y e a r s   o f  1962-1964  and  were e v i d e n t l y   t h e   r e s u l t   o f   e x p l o i t a t i o n  

o f  new f i s h i n g  grounds, not   unusual ly  good recruitment.  Since 1965, 

t h e   f i s h e r y  has  been reasonably  stable.  (4) 



. 
Table 11-4 Unadiusted Mean Catch per Vessel Trip by Calendar  Quarter  Years  at Cook Inlet for 1960-1968. 39 

Mean Catch 
(pounds. l i v e  weight) 

per T r i p  Year Quarter No. of Trips 

1960 

1 9 6 1  

1962 

1963 

1964 

1965 

1966 

1967 

1965 

9 68 
a01 
526 

77 
2,372 
-- 
1,096 
1,119 

513 
58 
2,786 

884 
654 
435 
- 223 
2,196 

476 

666 
555 

- 211 
1,908 

34 1 
400 
66 7 
134 
1,542 

205 

400 
238 

16 
859 

228 
208 

302 ~~ 

64 
802 

257 
70  

445 
39 

811 
~ 

300 
35 

385 

a37 
117 - 

1,870 
1,714 
1,857 

79 1 

960 
1,75S 
2,252 
1 , 5 4 3  

1,442 
4,450 
4,856 
2,073 

3,717 
5,714 
4,799 
1,167 

2,695 
4,873 
5,632 
2,562 

3,909 

2,783 
3,555 

1 ,734  

3,048 

4,754 
7,371 

2,303 

1,875 

4,401 
8,267 

2,317 

10,237 
4,392 

4,685 
4,235 



Table 11-5 Monthly  catch of King Crabs in thousonds of pounds at Cook Inlet 1960-1968. 

Xon th 1950  19  61  1962  1963  19  64  1964  1966  1967  1968 

Jan. 

Feb . 
:,larch. 

A p r i l  

May 

June 

J u l y  

Aug . 
S c p t .  

Oct .  

. tiov. 

335.9 

997.6 

475.2 

425.8 

648.5 

298.8 

545.9 

420.1 

'10.6 

3.9 

0.7 

237.3 

544.2 

271.0 

270.3 

608.4 

1.1p 

794.4 

2115.8 

.74.9 

37.4 

20.0 

185.6 

424.5 

664.5 

1,000.9 

579.3 

1.362.8 

919.4 

1,002.9 

170.1 

182.2 

43.8 

207.6 

935.6 

626.1 

452.0 

866.4 

1,852.8 

1,854.8 

779.2 

562.2 

129.1 

28.1 

143.8 

226.4 

548.7 

751.8 

234.5 

962.9 

2,262.1 

1,065.6 

428.6 

258.1 

28.6 

123-2 

52.0 

626.0 

372.3 

220.6 

253.1 

509.1 

526.2 

77.9 

.7 

9.1 

60.2 

318.0 

255.7 

580.4 

514.1 

586 .O 

704.7 

476.0 

255.0 

20.4 

56 .O 

20.5 

142; 8 

318.6 

506.4 

72.3 

922.4 

788. lt 

247.8 

69.2 

11.8 

38.1 

345.9 

933.5 

358.3 

? ,  163.8 

640.0 

326.0 

110.0 

i 

Dec. 56.4 29'.,0 23.7 aa. 9 56.7 17.9 71.0 9.4 59.6 

Total 4,220.4 4,306.4 6,579.7 8,332.8 6.967.8 2.728.0 3.597.5 3,109.6 3.975.2 

, 
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South  Alaska  Peninsula  Fishery 

In  the  late  1950's,   catches  in  the  south  Alaska  Peninsula 

f i s h e r y  were approximately 7 m i l l i o n  pounds annually.  Table 5 shows 

t h a t   t h e  annual  landings  decl ined  from 1960 u n t i l  1962. I n  1963, the 

catch  increased  sharply, and t h i s   t r e n d   p e r s i s t e d   u n t i l  1966. Since 

that  t ime, annual landings have  decreased t o  about  twenty  percent o f  

t h a t  o f  the peak year.  (4 1 
Table 11-6 shows t h a t   t h e  number o f   t r i p s  decreased  from 1960 

t o  1962,  which  accounts p a r t i a l l y   f o r   t h e   d e c l i n i n g   c a t c h e s .   I n  

genera l ,   the   ca tch   per   t r ip  as wel l  as the number o f   t r i ps   i nc reased  

in   t he   pe r iod ,  1963 through 1967. This  suggests t h a t   o n l y   p a r t   o f   t h e  

increase i n   c a t c h   d u r i n g   t h i s   p e r i o d  was due to   increased  f ish ing 

e f f o r t .  O f  course, some o f   t he   i nc rease   i n   ca tch   pe r   t r i p ,   poss ib l y  

a ma jo r   pa r t   o f  it, must be a t t r i b u t e d   t o   l a r g e r ,  more e f f i c i e n t  

vessels. An inc rease   i n   t he  abundance of   k ing  crabs  dur ing  th is t i m e  

may a lso have contr ibuted  to   the  increase  in   catch  per   t r ip .   Th is  

could  occur  e i ther  (1)  an increase in   recru i tment ,   o r   (2 )   the   exp lo i ta -  

t i o n   o f  new grounds.  (4) 

Table 11-7 shows the  monthly  catch i n  pounds for   the  south 

Alaska  Peninsula  f ishery  for   the  per iod,  1960-1968. It i s   i n t e r e s t i n g  

t o   n o t e   t h a t   t h e  sumner  and f a l l   f i s h e r i e s  were dominant dur ing 1962- 

1966. I n   f a c t ,  it i s  obvious  that  the  bulk o f  the  increased  catches 

dur ing  th is   t ime  occurred  dur ing  these months. 



50s ' 1 
6C8'Z't 
66i' G 
8~9'9~ 

TLG'IT 
C9E'OT 
GTO'ST 
V'CG'9Z 

GSL'1Z 
C?GSST 
GGG'EI 
9TZ'LT 

'19E'IT 
8S3'L 
8CL 'TT 

295'01 
!IKS'1T 

059'9 
ZflO'L 

SGL'9 
060'8 
ZOE'? 
ESL'S 

695 '5 
LC9"1 
996'E 
OZZ'E 

ESE'S 

OLL'E 
VLT '9 
08E'S 

L6G'Z 
262 *S 
191'1 
EL OS? 

E 

T 
z 

99 61 

196T 

996T 

59 6? 

'19 61 

C961 

'1 
E 
2 
1 Z96T 

'1 
E 
I 
T T961 

9 
E 
z 
T 09 61 



Table 11-7Monthly  catch in 5. Alasko Peninsula King Crab Fishery for the years 1960-1968 in thousonds of pounds. 

1960  1961  1962  1963 __ 1964  1965  1966  1967  1968 

Jan. 684.2  286.9  258.0  1S7.4  687.9  1,188.7  1,426.9  2.527.6  922.9 

Fcb . 1,257.5  627.2  145.8  334.6  460.8  1.013.8  2,247.8  2,933.7  1,541.7 

?!arch 1,015.0  303.5  233.7  341.0  487.3  1,213.2  3,176.7  3,743.1  2i130.3 

A p r i l  230.3  59.3  111.7 80.0 63.6  449.3  1.206.4  629.3  308.9 

Xay 0.5  111.6  35.0  40.5  53.6  104.7  129.5  80.1  1:?0.4 

:me 71.2  25.7 258.1  145.6  92.0  101.2  203.0 

July 95.9 41.5 144.8  1,202.4  939.0  645.4  1,153.6  611.8 

Aug. 146.0  362.0  166.7  730.0  1.006.7  2,696.0  2,367.4  1,260.0  1.050.4 

Sept .  928.4  1.183.0  654.2  2,485.0  3,101.4  2,641.7  3,323.1  1,576.2  2,163.8 

O C t .  698.7  1,026.0  845.6  1,303.7  3,585.7  1.995.8  3,244.8  1,696.6  812.1 

Xnv. 270.8  335.4  404.7  1,407.1  1,729.2  1,501.6  2,359.1 766.0 75G. 4 
\ 

Pee. 421.0  324.9  459.2 CG?. 2 1,534.9  1,213.4  2,555.8  578.1  591.5 
, I  

TOTAL 5.652.4  4,786.9  3,356.1 7,?113.0 15,071.6  15,100 .O 22,779.9  17,045.5  11,257.2 

P 
w 
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A t  l e a s t  two in terpretat ions  o f   these  data  are  reasonable.  

The f i r s t   i s   t h a t   u n u s u a l l y  good recruitment  occurred i n  1963 and pos- 

s i b l y ,  1964. A f t e r   t h a t  time, the  f ishery  explo i ted  those  year   c lasses 

wh ich   sus ta ined  the   f i shery   un t i l  1969. 

The second hypothesis i s   t h a t   t h e   f i s h e r y   s e l e c t e d   l a r g e r  

crabs  during  the  years 1960-1962, which was a p e r i o d   o f   d e c l i n i n g   e f f o r t .  

I n  1963, because of   increased  ef for t ,   f ishermen  exploi ted  smal ler   crabs 

i n  t h e   t r a d i t i o n a l   f i s h i n g  grounds. F i sh ing   e f fo r t   con t i nued   a t  a h igh 

l eve l   du r ing   t he   pe r iod  1964 through 1968, which  compelled  fishermen t o  

e x p l o i t  new grounds. When a1 1 grounds  had been f u l l y   e x p l o i t e d  by the 

l a t e  196O's, landings  decreased  drastical ly. 

I n  sumnary, the  south  Alaska  Peninsula  f ishery has  changed 

from a smal l -boat ,   w in te r   f i shery   to  a large-vessel  f ishery  which i s  

prosecuted i n  both  the sumner and w in te r  months. The large  increases i n  

catch  during  the  mid-1960's  occurred  during  the surmrter months, which i s  

i n d i c a t i v e   o f   t h e   e x p l o i t a t i o n   o f  new grounds. However, i t  i s  a lso 

poss ib le   t ha t  good rec ru i tmen t   t o   t he   f i she ry   du r ing  1963 and 1964 

helped t o  increase  landings. (4)  
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Kodiak  Fishery 

A k ing   c rab   f i shery  has  been wel l   estab l ished 

western  Gul f   ( largely i n   t h e  Kodiak  area) f o r  many years 

i n   t h e   n o r t h -  

;. Table 11-8 

g i ves   t he   p roduc t i on   o f   k ing   c rabs   by   d i s t r i c t  and f i s h i n g  season from 

1960-1961 through  1970-1971.(4) In a l l  cases, production  increased 

sharply when fishermen moved offshore.  Again, once the  o f fshore grounds 

were fu l ly  exploited,  production  dropped  sharply,  although  this  occurred 

a t   d i f f e r e n t   t i m e s  i n  t h e   v a r i o u s   d i s t r i c t s  due t o   t h e  movement o f   f i s h i n g  

e f f o r t  between  areas. The southeast  Kodiak d i s t r i c t ,  which has  been the 

most p roduc t i ve   f i sh ing  ground,  has suf fered  the most pronounced  drop. 

Catch s t a t i s t i c s   a l s o  demonstrate  that,  through  the  years, 

Kodiak f i s h i n g   d i s t r i c t s  have a l t e r n a t e d   i n   t h e i r   i m p o r t a n c e   t o   t h e  

annual  landings.  This has  been  due t o   t h e   s h i f t i n g   o f   l a r g e   v e s s e l s  

between d i s t r i c t s ,   e s p e c i a l l y  between the  southeast and southwest 

ones. (4 )  

It i s  impor tant   to   understand  the  se lect ive  nature  o f   the 

f i s h e r y  a t  Kodiak. I n  general ,   f ishermen  exploi ted  the  larger  crabs 

f i r s t .  When these became depleted,  they were  compelled t o   e i t h e r  

( 1 )  e x p l o i t   s m a l l e r   c r a b s   i n   t h e   t r a d i t i o n a l   f i s h i n g  grounds ( t h i s  

occurred i n   t h e  southwest  f ishery i n   t h e   l a t e  1950's and early  1960's) 

o r  (2 )  turn  to   the  nearshore and o f fshore  grounds i n  o r d e r   t o   e x p l o i t  

the  larger   crabs  there.   Af ter   the  larger   crabs had been taken i n  a l l  

f i s h i n g  grounds,  fishermen  took - a l l   l e g a l  crabs.  (4) 



. .. 

Table 11-8 Kodiak  King Crab Production in Pounds by District and Fishing Year, 1960-1961 through 1970.1971 

Fishins Year Nottlie.st  Scrrthfast 

1960-1961  2.2 7.2 

1961-1962 4.7 8.8 

1362-1963 9.2 11.9* 

1963-1964 17.3 12.3* 

1964-1965 13.5 21.2* 

1965-1966  23.3  58.6* 

1960-1967  14.9  39.2* 

1967-1968 9.9 8.4 

1968-1969 5.1 4.2 

1969-1970 3.2* 3.2* 

1970-1971 3.2 4.0* - - 
106.5  179.0 

*District which cont r ibu ted  most to  annual  Kodiak  landings. 

Southwest 

7.5* 

9.7* 

10.8 

5.8 

3.5 

12.1 

15.6 

21.1* 

6.7* 

3.2* 

2.2 

98.2 

- 

Shelfkof 

2.2 

7.0 

3.9 

4.1 

2.6 

1.8 

3.4 

4.4 

2.6 

2.6 

2.3 

37.1 

I_ 

T o t a l  

19 .l 

30.2 

35.8 

39.5 

41.0 

95.8 

73.1 

43.8 

18.6 

12.2 

11.7 

420.6 

- 

- 
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Another f a c t o r  which  affected  production  at  Kodiak was the 

earthquake damage sustained i n  March o f  1964.(2) This  event  severely 

damaged p r o d u c t i o n   f a c i l i t i e s  as w e l l  as  a s u b s t a n t i a l   p a r t   o f   t h e  

f i s h i n g   f l e e t .  

Because o f   t h e  damage t o   p r o c e s s i n g   f a c i l i t i e s ,  many vessels 

moved t o  the Adak area i n  1964. Hnrever,  by A p r i l   o f  1965, all o f   t h e  

earthquake damage had been repaired, and fou r  new crab  processing  plants 

had  been b u i l t .  (*) This  great ly  increased  the  processing  capaci ty  of  

t he   i ndus t r y  which,   together  wi th  the  increased  level   of  demand f o r  

k ing  crab,   enabled  the  indust ry   to   harvest   a l l  i t  could  catch.  That 

t h i s  happened i s   r e a d i l y  apparent   f rom  the   ca tch   s ta t i s t i cs   fo r  1965- 
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Shel ikof   Fisherx 

Table 11-9 shows the  catches  by  f ishing  year as well as the mean 

weight o f  comnercial  crabs  by month f o r   t h e   S h e l i k o f   d i s t r i c t .  Peak 

catches  occurred  during  the  fishing seasons, 1961-1962 and 1967-1968. 

The annual  catches between those seasons, espec ia l l y   fo r   the  1964-1965 

and 1965-1966 seasons, were apparently due t o  decreased e f f o r t  and not 

t o  a l a c k   o f  crabs.(4)  Table 11-10 shows tha t   the   inc rease  in  catches 

experienced  during  the  years 1961 t o  1964, was la rge ly  due t o   t h e  

development o f   the  sumner f ishery.  

The  peak catch  of   the 1961-1962 season was due to   t he  increased 

e f f o r t ,   n o t   t o  an increase i n  catch  per   t r ip .   In   fact ,   the  unadjusted 

catches  per t r i p   i n   t h a t  season were much less  than  those  of  the former 

season. This  suggests  that  the  higher  catch  per t r i p  recorded i n  the 

1960-1961 f i sh ing  season induced  fishermen to   en te r   t he   She l i ko f   d i s t r i c t  

i n  the 1961-1962 season. (4) 

However, the  Shel ikof   f ishery has  been o f   re la t i ve l y   m ino r  

importance t o   t h e   t o t a l  Kodiak f i shery  except dur ing  the 1961-1962 and 

the 1967-1 968 seasons. 



Table 11-9 Monthly  Mean Weight of  Commercial Crabs Token  in the  Shelikof District for the  Fishing  Years 1959-1960 through 1968-1969. 

Quartar 59-50  60-61  61-62  62-63  63-64  64-65  65-66  66-67  67-68  68-69 

3 8.66 3.74  9.39  7.44 a. 46 3.75 8.23  8.10 

7.09  8.56 8.5Y 7.41  8.31  3.35  8.58  8.  18  7.52 

8.14  8.71 7.85 8.32  8.29  6.50  7.81  7.33 

8.68 8.06 8.83 8.33 8.47 7. a? 8.63 8.16 7.64 

8.19 a. 66 8.70 7.74 8.43 a. lo 9.62 9.28 8.3s 

8 .74 .  8.  90 9.03 7.50 8.87 8.45 9.15 10.11 8.63 

1 10.43 9.84  10.32  10.67 6. GO 3.8G 8.75  9.04  10.45 

4 

11.21 10.64 10.83 10.83 9.99 9.10 9.37 9.88 10.59 

10.70 10.57 10.77 10.30 9 .a4 8.65 8.63 9 .65 10.25 

2 10.08 10.32 5.70 10.00 7.75 8.26 9.55 10.71 

9.34  10.57  9.72  8.57 8. a8  8.67  9.33 

8.71  9.33  9.55  7.76  8.54  9.13  9.02  7.79 

Catch in 
Elillions 
3f Pounds 

2.2 7.0 3.0 4.1 2.s 1.8  3.4 4.4 2.6 



Table 11-10 Monthly Catch of King Crab. in the Shelikof District (Stocks 4-61 in thourandr of pound. for 1960-1968. 
~~ 

19 60 1961 1962 1963 1964 1965 1966  1967 1 9 6 ~  

Jan. 34.7 193.1 345.3 619.8 98.9 80.6 61.7  88.3  465.7 

Feb . 12.6 931.3 1,079.7 1,184.0 259.1 160.6 52.7  860.8  405.7 

ilarch 569.8 223.7 1,124.6 166.9 156.0 226.2 51.8  762.1  198.0 

April 47.9 201.1 20.7 3.0 68.2 36.9  242.9  3.4 

!.:3y 16.6 321.3 99.8 114.5 162.0 10.4 13.6 

June 68.0  863.8  436.8  693.6  500.6  44.6  70.6  18.8  7.1 

July 211.6  1,140.8  350.1  387.8  578.5  155.5  51.4  273.9 

Aug . 5.1 351.8  107.6  701.5  903.4  163.0  191.0  432.9  917.3 

Sept. 473.9  110.9  770.1  746.3  361.7  308.2  400.1  664.0 

Oct .  28.1 . 461.7  343.0  349.1  463.5  206.7  339.4  741.8  380.2 

NOV.  41.0 323.5 218.4 265.3 330 .8  133.1 252.3 683.5  245.5 

Dec. 65.2 249.5  292.0  247.0  71.0  78. G 110.0  707.5  199.2 

TOTAL 1,052.7  5,582.3  4,709.3  5,520.3  4,203.1  1,689.2  1,556.0  5.226.2  3,486.1 



Southwest Fishery 

In   t he   m id  and l a t e  1950's,  f ishermen  fished  larce  crabs i n  

the  inshore  waters   o f   the  southwest   d is t r ic t .   Th is  caused a severe 

drop i n  catch  per  landing  which prompted fishermen t o  move of fshore.  

Large  concentrat ions  of  crabs were found  offshore. Because o f   t he   l ess  

abundant larger  crabs i n  t h e   t r a d i t i o n a l   f i s h i n g  areas i n  the  southwest 

d i s t r i c t ,  many f ishermen  sh i f ted  the i r   operat ions  to   the  southeast  

d i s t r i c t .   A f t e r   t h e   d e p l e t i o n   o f   l e g a l  crabs i n  the   sou theas t   d is t r i c t ,  

most o f   t h e   f l e e t   r e t u r n e d   t o   t h e  southwest  f ishery  which  resulted i n  a 

temporary  increase o f  catches. However, the abundance o f   c o m r c i a l  

crabs was soon  reduced and catches  dropped  sharply once the   o f fshore  

grounds  had  been heav i l y   exp lo i ted .  (4 1 
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Southeast  Fisherx 

The sou theas t   f i sh ing   d i s t r i c t ,   un l i ke   t he   o the rs ,   con t r i bu ted  

r e l a t i v e l y   l i t t l e   t o   k i n g   c r a b   l a n d i n g s   d u r i n g   t h e   1 9 5 0 ' s .  It d i d   n o t  

become f u l l y   e x p l o i t e d   u n t i l   l a r g e  numbers o f  vessels  equipped  with 

l i v e  tanks  entered  the  Kodiak  f ishery. However, s i n c e   t h e   a r r i v a l   o f  

the  larger  vessels,  i t  has  been the most p r o d u c t i v e   d i s t r i c t   a t  Kodiak. 

It has a lso   su f fe red   the  most  severe  drop i n  catch as shown by  Table 7. 

Peak l a n d i n g s   f o r   t h i s   d i s t r i c t   o c c u r r e d   i n   t h e  1964-1965 

through 1966-1967  seasons. Dur ing  these  years,   the  d is t r ic t   cont r ibuted 

o v e r   h a l f   o f   t h e  annual  catch a t  Kodiak. 

The l e v e l   o f  annual  landings has  changed d r a s t i c a l l y   i n  

the   sou theas t   d is t r i c t   dur ing   the   1960 's .  The observed  changes  could 

have  been p r i m a r i l y   t h e   r e s u l t   o f   t h e   e n t r y   o f  one o r  more large  year  

c l a s s e s   i n t o   t h e   f i s h e r y   d u r i n g   t h e   m i d - 1 9 6 0 ' ~ . ( ~ )  



ES 



Table 11-11 Unodiusted Moon Catch Per Vessel Trip by Calendor Quarter Yeors for Northeost  District 
(Stock 1) for 1960-1968. 

Mean Catch 
(pounds, mean weight) 

Ycar Quarter No. of Trips Per Trip 

19 60  1 36 3,081 
2 
3 
4 144 

1  1,923 
45  5,755 

4,431 

1961 

1962 

1963 

1964 

19  65 

1966 

1967 

1968 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
L 

121 

224 
137 

269 

450 
121 
15 5 
369 

646 
215 
542 
570 

561 
107 
258 
260 

524 
155 
323 
544 

743 
144 
330 
588 

769 

515 
183 

478 

49  1 
87 
238 
339 

6,002 
6,846 
5,660 
5,158 

3,573 
2,366 
6,568 
6,076 

6,300 
8,731 

9,549 
9,435 

9,113 
10,765 
14,820 
15,074 

15,324 

15,704 
6,617 

15,243 

11,636 

11,620 
6,656 

8,155 

7,236 

5,092 
8,329 

8,139 

5,044 
6,451 
6,959 
5,866 



Table 11-12 Monthly Cotch in Northeort District (Stock 1 )  for 1960-1968 in thourondr of pounds 

1360 1961 19G2 1963 1364 1965 1366 1967 1968 

Jan. 10.1 227.7  702.7  1,735.5  2,326.3  2,668.8  3,062.5  1,675.8  1,013.4 

Fcb . 29.5  351.3  436.1  2,998.9  1,964.0  2,663.5  3,416.7  1.525.2  906.0 

Harch 71.3  147.3  469.1  905.9  322.4  2,698.0  2,166.5  2,365.3  557.3 

April 1.9  34.5  67.0  102.9  87.7  552.9  871.6  6.53.4  82.6 

May 203.4  115.8  379.1  376 .O 186.5  32.4  720.2 . 236.7 

June 426.3  103.5  872.4 688.1 286.2  54.6  150.7  241.9 

.7u ly 53.1  3.514  170.9  1,501.9  1,195.5  538.8  862.3  1,092.9  23. a 

Aug . 155.0 555.6 361.3 1,667.1 910.2 1,919.2 1,492.3 895.8 727.8 

Sept. 50.9 446.2 489.0 2,006.5 1,717.9 2,614.4 1,480.1 633.7 904.5 

oce. 60.7 287.1 851.9 2,194.1 1, S76 .O 2,261.4 922.2 1,208.0 955.2 

Nov. 156.2 484.1 555.3 1.632.6 920.9 2,969.4 1,469.6 1,236.3 549.5 

Dec. 421.2 616.4 835.0 1.551.4 1,122.5 3,061.4 2,403.3 1,1146.2 484.0 

TOTAL 1,009.9 4,095.3 5,157.6 17,548.3 14,037.5 22,420.5 1S,234.1 13,603.5 6,682.7 



2. THE SNOW CRAB FISHERY 

INTRODUCTION 

Snow crabs  (Tanner  Crabs) have the   po ten t i a l   o f  becoming one 

of  the  important  comnercial  species  of  the  Gulf  of  Alaska. Members o f  

t h e  genus Chionocetes (snow crabs)   are  wide ly   d is t r ibuted i n  the  northern 

P a c i f i c  Ocean.  The t o t a l  snow crab  catch i n   t h i s  area  by  United  States, 

Russian and  Japanese fishermen exceeded  24 m i l l i o n  crabs i n  1969. The 

success o f   t h e  snow crab   f i shery  i n  the  eastern  Bering Sea, as w e l l  as 

the  dec l in ing  catches  o f   k ing  crab i n  Alaskan  waters, has l e d   t o   t h e  

development o f  an American f i s h e r y   f o r  snow crabs i n   t h e   G u l f   o f  Alaska. (1 1 

I n  1973, t h e   v a l u e   o f   t h e   f i s h e r y   t o  Gulf fishermen exceeded $10.5 

m i l l i o n .  

(7)  

DISTRIBUTION OF SNOW CRABS 

Snow crabs have  a c i r cum-a rc t i c   d i s t r i bu t i on ,   ex tend ing   i n to  

temperature  waters on the  east  and west  coast o f  North  America and 

Eurasia. Members o f   t h i s  genus are  found i n  shallow  waters as we l l  

as depths t o  1,625 fathoms. 

C. ba i rd i   occu rs   f rom  the   l i t t o ra l  zone t o  depths o f  259 

fathoms. I t s  range  extends frm Puget Sound, Washington t o   t h e  

A leu t ian   Is lands  and the  southeastern  Bering Sea where it has been 
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r e p o r t e d   t o  be the  most  comon  species i n   t h e   c o n e r c i a l   c a t c h .  It has 

been repor ted   tha t  - C. b a i r d i   i s   t h e   o n l y  snow c r a b   e x p l o i t e d   c o n e r c i a l l y  

sou th   o r   eas t   o f   the   A leu t ian   Is lands .   (7 )  

L ike   k ing   c rab ,  snow crabs have great   ver t ica l   depth  range.  

They  were  most  abundant  on the   ou te r   con t i nen ta l   she l f  and upper  slope 

a t  depths  between  50 t o  149 fathoms  from Cook I n l e t   t o  west o f  Kodiak 

Is land  (Table 11-13  and Figure 4 ) ,  as  determined  by Bureau o f  Comnercial 

F isher ies   exp lo ra to ry   t rawls  from 1950-1971. Highest  catch  rates were 

observed i n  the  lower Cook I n l e t  area a t  50-109 fathom i n t e r v a l .  They were 

frequent ly  caught i n   a l l   r e g i o n s   e x p l o r e d .  The average  catch  per  hour  of 

t r a w l i n g   f o r  snow crabs i n   a l l  regions  are shown i n  Figure 5. (5)  

D i s t r i b u t i o n   o f  snow crabs  taken i n  NMFS exploratory   t rawls  

from 1950 t o  1971 are  shown i n  Figure 3. 

IPHC exploratory   t rawls  i n   t h e  Gulf from 1961 t o  1963 (6) 

revealed  that  snow crabs  were more evenly   d is t r ibuted  throughout   the Gulf 

than  k ing  crabs; however, t h e i r  abundance remained much higher i n   t h e  Kodiak- 

Peninsula  areas  as compared with the  Kenai-Yakutat  areas. The Gulf- 

wide  average  'catch r a t e   o f  snow crabs was 199.6 pounds per  hour  trawled. 

I n  the  Kodiak-Peninsula  areas,  highest abundance occurred i n  shallow 

waters  during  the  winter  (1-99  fathoms),  fol lowed  by movements i n t o  

deeper  waters i n   t h e   s p r i n g .  Snow crabs  were  d istr ibuted  over a wide 

range o f  depths  during  the sumner, bu t  most o f   the  resource  occurred 

a t  depths o f  50-199 fathoms.  Seasonal v a r i a t i o n s   i n   t h e   d e p t h s   d i s t r i -  

b u t i o n   o f  snow crabs o f f  Yakutat was somewhat d i f f e r e n t   t h a n  i n  the 
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northwestern  Gulf.   While.the summer' d i s t r i b u t i o n  was s i m i l a r ,  crab o f f  

Yakutat were ra ther   even ly   d is t r ibu ted   f rom 1 t o  199 fathoms dur ing  the 

winter  instead  of   being  highly  concentrated  in  shal low  waters.  

Locat ions  o f  heavy densi t ies  inc lude  the  south  coast   o f  

Unimak Is land  dur ing  the  winter ,   spr ing,  and s u m r ;   o f f   t h e  southwest 

t i p   o f  Kodiak  during  the  winter; and south  of  Ugak  Bay dur ing  the 

sumner. Catch rates,   ranging  f rom 1,000 to   g rea ter   than 5,000 pounds 

per  hour,  were made i n   l o c a l i z e d  areas  along  the  Peninsula,  other  areas 

around  Kodiak,  and i n  waters  outs ide  Pr ince  Wi l l iam Sound. ( 6 )  



AVERAGE  CATCH  OF  TANNER  CRABS PER HOUR TRAWLED BY REGIONS 
AND  DEPTH  ZONES IN THE  GULF  OF ALASKA 

S.E. Alaska Vaku1.1 P. Wllllam Sound Cook Inl.1 Kodlak-Shellkol 

10- 
29 

I.S. IS. I.S. 

I 1 1 1 1 1 1 1 1 1 

30- 
49 

I 1 r l l l l l ~ l r l l  

50- 
69 1,601 

I 
I I 1 1 1 1 

70- 
89 

I 1 1 

109 
90- 

I I 1 1 1 1 1 1 1 

110- 
129 I l  C I  

I I 1 1 1 1 1 

130- 
149 

I S .  

I I 1 1 1 1 1 1 1 1 

150- 
299 - IS.  IS. 

I I 
500 1000 500 1000 500 1000 500 1000 500 1000 

1 1 1 1 1 1 1 1 

Pounds  Per Hour 01 Trawllng 

Figure 11-5 



DEPTH 
FM. 

10-29 

30-49 

50-69 

70-89 

90-109 

110-129 

130-149 

150-299 

POUNDS  OF  TANNER  CRABS  CAUGHT PER HOUR  OF  SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES IN THE  GULF OF  ALASKA 

Table 11-13 

S .  E .  ALASKA YAKUTAT P .  w. SOUND 
F I S H I N G   F I S H I N G  

COOK INLET  KODIAK-SHELIKOF. 

TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ 
(HOURS) CATCH (HOURS) HOUR CATCH (HOURS) HOUR CATCH HOUR CATCH (HOURS) HOUR CATCH (HOURS) HOUR 

F I S H I N G   F I S H I N G   F I S H I N G  

350 

782 

491 

297 

556 

92 

360 

TOTAL 2,928 

A v g .  catchlhr. 
for all  depths 

2.0  175  155 1.1 

5.2 150 176 4.0 

7.0 70 1.784 14.7 

4 . 5  66 1,371 12.9 

4.0 139 5,940 10.4 

1.5 61 197 4.0 

2.0 180 385 2.0 

38  1.0 

26.2  10.046  50.1 

112 

1.s.11 229 

44 363 

121  5.090 

106 2,284 

571 7,030 

49  2,559 

192  1,257 

I.S. 378 

19,190 

2 00 

2.9  79 20 

6.5  56  1,605 

38.4  132 4,804* 

34.3 66 17,845 

54.3  129  3,570 

21.2  121  120 

8.9  141 50 

7.3 52 - 
173.8  28.014* 

110 

0.5 

2.5 

3.0 

13.8 

3.1 

2 .o 

0.9 

- 
25.8 

I.S. 

642 

1,601 

1,293 

1,152 

60 

1,s. 

- 

1,086 

I.S. 

201 

145 

124 

264 

122 

1,s. 

173 

1'Inadequate Sampling 
"Includes  exploratory  drag  data for the  period 5-31-69 to 7-25-71. 
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NATURAL HISTORY NOTES 

Juveni les 

Very l i t t l e   m a t e r i a l  has  been publ ished  concerning  the  habi tat  

and d i s t r i b u t i o n   o f   j u v e n i l e  snow crabs. However, inves t iga t ions  

i n d i c a t e   t h a t  young crabs  occupy  the sea bottom i n  depths o f  300 t o  350 

meters. (7) 

Adul ts  

Adu l t  snow crabs  appear t o  have  few predators,  although 

dur ing   mo l t ing   they   cou ld   be   vu lnerab le   to   la rge   f i sh  and perhaps  other 

large  crustaceans  such as the  k ing  crab. It has a lso  been suggested 

t h a t   k i n g  and snow crabs may compete f o r   e i t h e r   f o o d   o r  space. I f  t h i s  

i s  t rue,  it would  appear tha t   t he   l a rge r   s i ze   o f   t he   k ing   c rab   wou ld  

g i v e  it a compet i t ive edge over  the  smal ler  snow crab. The s u b j e c t   o f  

compet i t ion between  these  two  species  poses the  quest ion  o f   whether   the 

popu la t i ons   o f  snow crabs  could  be  affected  by  the abundance o f   k i n g  

crabs. I n  th i s   rega rd ,   t he   dep le t i on   o f   t he   l a rge r  male k ing  crabs  by 

the   p resent   in tens ive   f i shery   migh t  have a favo rab le   e f fec t  on the  

abundance o f  snow crabs. ( 7 )  



reported. (7)  Apparently,  "shel l  syndrome" does n o t   a f f e c t   t h e  meat o f  

snow crabs  but may cause m o r t a l i t y  i n  ind iv iduals   which have  undergone 

the i r   te rmina l   mo l t ,  because this  d isease has been observed t o   d i s a b l e  

mouthparts and  eyes. Invest igat ions  ind icated  that   the  inc idence  o f  

th is   d isease  var ied  cons iderably  and was h ighest  on the   eas t   s ide   o f  

Kodiak  Island. It has a lso  been suggested tha t   d ischarg ing  wastes 

from  crab  processing  plants  into Kodiak  Harbor may be c o n t r i b u t i n g   t o  

the  spread o f  th is  d isease. 

Some polyc lad  Turbel lar ia   are  ectoparas i t ic  on crabs. I n  

p a r t i c u l a r ,  Coleophora  chinonoecetis has  been found on the eggs o f  the 

snow crab, C. bairdi .   Further,   the  leech,  Carcinobdel la  kanibir ,  has 

been found on C. o p i l i o   i n   A s i a t i c  waters. ( 7 )  

Food Habits 

Stomach contents  of  Chionocecetes  collected i n  Japanese 

waters Was e s s e n t i a l l y  composed o f  Echinodermata (especial ly  Ophiuroidea), 

Crustacea (Decapoda and Amphipoda) and b iva lve  mol lusks,   whi le   f ish 

remains,  Cephalopoda,  Gastropoda, Scaphopoda and Polychaeta  were  found 

less  frequently. Smal l  p lanktonic  Copoepoda, Cirr iped  larvae,  Foraminifera 

and Diatomacea  were a lso  found, but  these were considered as having 

been ingested  inc identa l ly .  ( 7 )  
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Sal in i ty   To le rance  o f  C. o p i l i o  

Canadian s c i e n t i s t s  have  demonstrated i n   t h e   l a b o r a t o r y   t h a t  

C. o p i l i o  will die  wi th in   twenty- four   hours i f  kept  i n   s a l i n i t i e s   l e s s  

than 22.5%. A t  h igher   sa l in i t ies ,   the  crabs  surv ived when kept i n  a 

temperature  range o f  from 2 t o  10°C. (7) 

Temperature  Tolerances 

The f i f t y  pe rcen t   mor ta l i t i es   o f  C .  o p i l i o ,   k e p t   a t  tempera- 

tu re  from  12 t o  2OoC a t  a sa l i n i t y   o f   app rox ima te l y  31-32%  are shown 

here. (7) 

TEMPERATURE TIME TO 50% MORTALITY 

20°C 
16°C 

12-15'C 
18.80 days 
0.07 day 

24 t o  29 days 

Migrat ions and Local Movements 

L i t t l e  i s  known concerning  the  migrations and l o c a l  movements 

o f  snow crabs. However, tagging  studies  conducted  by Canadian s c i e n t i s t s  

i nd i ca ted   t ha t  tagged  male  crabs  t ravel   re lat ively l i t t l e   w i t h   e i g h t y -  

f i ve   percent   o f   the   re tu rns   recaptured   w i th in   ten   mi les   o f   the   re lease 

po in t .  The most d i s tan t   recap tu re   i n   t h i s   exper imen t  was a male t h a t  

t raveled  twenty-e ight   mi les.  
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On the   bas is   o f  a l imited  tagging  experiment i n  Auke  Bay, 

Alaska, it has  been  concluded t h a t  snow crabs may r e t u r n   t o  a "home" 

area t o  mate and mo l t  each year. (7 )  

Populat ion  Structure 

With  the  exception o f  pt lb l i shed  resu l ts  o 'f t r  r l  ing  surveys 

i n   t h e   G u l f   o f   A l a s k a  and the  eastern  Bering Sea, there  are few  published 

data  concern ing  the  populat ion  s t ructure  o f  snow crabs i n  these  areas. 

Fo r   t h i s  reason, a l l  remarks  concerning  the  level  of abundance and 

p o s s i b l e   y i e l d s   o f  snow crabs  must  be  considered  educated  guesses  only. 

There has  been less  work  done  on snow crabs i n   t h e   G u l f   o f  

Alaska  than i n   t h e   B e r i n g  Sea. Consequently,  there i s   l e s s  known about 

the  resource i n   t h i s  area.   Speci f ica l ly ,   there i s   l i t t l e   i n f o r m a t i o n  

concerning  the sex rat io,   s ize  composi t ion,  age composition,  growth 

rate,   natural   mortal i ty  rate,   fecundi ty,   mat ing  behavior,   or   stock 

d e f i n i t i o n   o f   t a n n e r   c r a b s   i n   t h i s  area. I n   add i t i on ,  i f  the demand 

f o r  snow crabs  increases  rapidly in   the  next   severa l   years,  i t  i s  

almost  certain  that   the  resource will be severely  overexploited,  which 

will l e a d   d i r e c t l y   t o  economic hardship  for   both  the  harvest ing and 

processing segments o f   the   indus t ry .  

I n   t h e  sumner and f a l l   o f  1961 and the   sp r ing   o f  1962, a 

survey o f  the  northeastern  Gul f   of   Alaska  revealed  that  snow crabs  were 

most  abundant i n  depths o f  51 t o  150 fathoms. The ca tch   ra te   o f  snow 
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crabs  was highest in the 101- to 150-fathom interval. Eighty-five 

percent of  the trawl drags west and fifty percent of the catches east 

of Middleton Island had snow crabs. The largest catch, 2,390 pounds 

per hour o f  trawling,  occurred  northwest of Middl eton Island. (7) 

HISTORY OF  FISHERY 

The exploitation o f  snow  crabs has been directly related to 

the  decline in king crab landings. This is illustrated by the fact 

that most of  the  snow  crabs  are landed during the closed season  for 

king crab. In addition,  landings have been regulated by the weak 

demand for  snow  crab meat. The following  factors have contributed  to 

the present market  conditions: (1) uneconomical extraction of meat 

from  the shell, (2) relatively low consumer  acceptance, (3) competition 

on the United  States  market  from imported Chionoecetes crab meat, and 

(4) a black encrustment  on crab shells (shell  syndrome). 

FISHING  GEAR 

Snow  crab gear consists mostly of  modified king crab pots. 

However, some fishermen  are using pots designed specifically f o r  snow 

crabs. 

FISHING  INFORMATION 

Figure 11-8 identified locations o f  major  snow  crab  catches 

taken from the  Alaska continental shelf in 1969 by Japan, Russia, and 

the United States.(7) Kodiak, Cook Inlet and Prince William Sound are  the 

major United States  snow crab fisheries. Table 11-14 lists snow  crab 



landings i n  Alaska  by  area  from 1967 t o  1973,  and i l l u s t r a t e s   t h a t  Kodiak 

i s   t h e  dominant f i sh ing   a rea   a t   t h i s   t ime .   A l so  see Table 11-17 and 

Figures 11-12 and  11-13 f o r   a l l   G u l f   c r a b   l a n d i n g s .  

Inves t iga t ions  have shown that   the  h ighest   catch  per   pot  came 

from  depths o f  100-120  fathoms. A t  depths  less  than 100  fathoms, catch 

per   po t   var ied  between f i f t y  and seventy  individuals. These data 

probably show t h e   r e l a t i v e  abundance o f  snow crabs a t   d i f f e r e n t  depths 

a t   t h i s   t i m e   o f   y e a r .  O f  course,  the abundance o f  crabs a t   d i f f e r e n t  

depths may vary  seasonally. 

A t  the  present  t ime,  the  only  c losed season f o r  snow crab 

occurs  for   two weeks j u s t   p r i o r   t o   t h e  opening o f   t h e   k i n g   c r a b  season. 

However, most o f   t h e   l a n d i n g s   i n   t h e  Kodiak f ishery  are  taken  f rom 

February t o  May  when f i s h i n g   f o r   o t h e r   s p e c i e s   i s   e i t h e r   p r o h i b i t e d   o r  

a t  a low  leve l .  

The l e v e l   o f   f i s h i n g   e f f o r t  has  been regu la ted   p r imar i l y  by 

processors  imposing  quotas on t h e  number o f  crabs  that   they will buy. 

Simi lar ly,   processors have l i m i t e d  purchases to   on l y   t he   l a rges t   c rabs .  

A l though  th is  method i s  working  well  now, the  State  o f   A laska  should 

enact   both  s ize and c a t c h   l i m i t a t i o n s   i n   o r d e r   t o   p r o t e c t   t h e   r e s o u r c e  

i n  the   event   tha t   the   marke t   fo r  snow crab  should  increase  substant ia l ly .  
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Table  11-14.Annual  Landings o f  Tanner  Crab (Snow Crab) i n   f i s h i n g   a r e a s   o f   t h e   G u l f  o f  Alaska i n  thousands o f  pounds ( l i v e   w e i g h t ) .  

Year - 
196.7 

1568 

1969 

1970 

1971 

1972 

1973 

Southeastern 
Alaska 

2.7 

109.2 

267.4 

583.2 

251.1 

790.1 

1,893.0 

Copper-Bering  Rivers & 
Pr ince   Wi l l iam Sound 

245.1 

936.5 

1,292.4 

642.3 

8,550.7 

12,296.8 

Cook I n l e t  

_ _  

165.1 

1,468.1 

1,326.7 

2,116.8 

4,807.8 

8,509.1 

Kodiak 

111.0 

2,560.7 

6,822.7 

7,708.1 

7,410.8 

11,906.6 

31 ,519.9 

Chignik 

1.6 

21 .6 

38.1 

2.8 

152.3 

26.5 

918.1 

Peninsula 
South 

3.1 

110.6 

606.3 

2,093.6 

2.140.8 

3.93d.1 

5,652.8 

East  Unalaska 
A leu t ians  

-_ 

12.8 

21 .o 

_ _  
-- 

3.9 

59.0 

A leu t ians  
ulest-Adak 

_ _  
_ _  

2.2 

-- 

_-  
_ _  

168.5 

Ber ing 
Sea 

_ _  

21 . Y  

1,033.2 

1,464.4 

166.0 

111.7 

301.8 

Ref: ( 3 )  
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PUBLISHED  ESTIMATES OF ABUNDANCE AND 
POTENTIAL  YIELD OF SNOW CRABS I N  THE GULF OF ALASKA 

The es t ima tes   o f   t he  snow crab  resource i n   t h e   G u l f   o f  Alaska 

a r e   q u i t e   o p t i m i s t i c   b u t   a r e  based on a  minimum of   in format ion.   Pereyra 

(1966) has es t imated   the   s tand ing   s tock   o f   adu l t  C. tanner i  i n  the  depth 

range  between 250 and 475 fathoms o f f  Oregon and Washington t o  be 4,680 

tons + 1,380 tons.  Alverson (1968)  has  estimated  the  standing  stock o f  

snow crabs t o  be approximately 300,000 tons  (sexes  combined) i n  the   Gu l f  

o f  Alaska.(7) 

- 

A t  the  present  t ime,  data  do  not  exist   to  est imate a reasonably 

accurate  susta ined  y ie ld  i n   t h e   G u l f   o f  Alaska. However, i f  i t  i s  assumed 

t h a t  snow crabs  are more abundant  than  king  crabs i n   t h e   G u l f   o f  Alaska, 

it appears t h a t  perhaps 50 t o  100 m i l l i o n  pounds could  be  harvested 

annually. 

I n  1973, fishermen  received  about  ten  cents a pound from snow 

crabs. Assuming that   f ishermen  could  catch 50 t o  100 m i l l i o n  pounds o f  

snow crabs  annually, i t  would  appear tha t   g ross  revenues t o  fishermen 

would be f i v e   t o   t e n   m i l l i o n   d o l l a r s   a n n u a l l y .   I n   s h o r t ,   t h e  snow crab 

resource i n   t h e   G u l f   o f  Alaska  could make an i m p o r t a n t   c o n t r i b u t i o n   t o   t h e  

Alaskan economy. (7) 
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3. THE DUNGENESS CRAB FISHERY 

INTRODUCTION 

The  Dungeness Crab  (Cancer magister) i s  found i n  the  shal low  nearshore 

waters  ranging  from a northern limit o f  Unalaska t o  a southern limit i n   t h e  

Monterey Bay. 

DISTRIBUTION 

Spawn, Larvae and Juveni les 

D i s t r i b u t i o n   o f   p l a n k t o n i c   l a r v a e   i s  assumed t o  be  associated 

wi th   the  nearshore  locat ion  o f   the  females i n  la te   spr ing .   Pos t - la rva l  

stages  are  most  abundant  "on  sand  bottom i n  inshore  areas  shallower 

than   f i ve   (5 )  fathoms".  Small  crabs  are  comnonly  associated  with 

stands o f   ee lg rass ,   o r  masses o f  detached  algae i n   t h e  absence o f  

eelgrass,  which i s  bel ieved t o   a f f o r d  them protect ion.  One researcher 

reports  observing young crabs (2 t o  3-3/4 inches)  bur ied i n  i n t e r t i d a l  

sand i n  February. He a lso  found  large numbers o f  crabs  bur ied i n   t h e  

sand o f  Boundary Bay oys ter  beds i n  the  spring.(8) 

Adul ts 

Dungeness crabs  concentrated i n   re la t i ve l y   sha l l ow   wa te rs   on  

the   con t inenta l   she l f   a t   depths   less   than 50  fathoms  (Table  11-15). As 

determined  by NMFS exploratory   t rawls   f rom 1950-1971, they  occurred 

f requen t l y   i n   t he   i nsho re   wa te rs   o f   P r ince   W i l l i a ,  Sound a t  depth zones 

between  10-29  fathoms. Exploratory  drags  conducted i n  t h e   v i c i n i t y   o f  



Cape Fairweather i n  the  Yakutat   region  revealed  concentrat ion  of  

dungeness crabs a t  dep th   i n te rva l s   o f  10-49  fathoms.  Smaller  catches 

were  found in   the  southeastern  A laska and the  Kodiak-Shelikof  regions 

(Figures 11-9  and I I -10 ) . (5 )  

The d i s t r i b u t i o n   o f  dungeness crabs  taken i n  NMFS exploratory  

t rawls  f rom 1950 t o  1971 are shown i n   F i g u r e  11-11. 

Data  are  inadequate to   asce r ta in   t he   s tand ing   s tock   o f  

dungeness crab  resources i n  the  Gulf .  However, there  are  speculat ions 

tha t   bo th   k ing   c rab  and dungeness crab may  now be approaching f u l l  

u t i l i z a t i o n  and y i e l d s  may decl ine  unless new stocks  are  f ished. 

A number of  researchers  concluded  that  adult  crabs  migrate 

of fshore  dur ing  the  winter months  and r e t u r n   t o   t h e   n e a r s h o r e   i n   e a r l y  

spr ing  and sumner months. Observations o f  crabs i n  Puget Sound a lso 

supported  the  existence o f  seasonal  onshore-offshore  seasonal  migra- 

t ions .  ( 8 )  
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Table 11-15 
POUNDS OF DUNGENESS CRABS CAUGHT PER HOUR OF SUCCESSFUL  TRAWLING 

BY REGIONS  AND  DEPTH  ZONES IN THE GULF OF ALASKA 

< P b l b E Y b  T 
F I S H I N G   F I S H I N G  

---- 
J2L ~ i . w ! . 5 a - t l Q y B ~ ~ ~ ~ L t t D y B s l H p L [ B ~ L t t D y B s l ~ ~ u L a y B s z ~  
DEPTH  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/ 

F ISHING  F ISHING  F ISHING 

I ,  

10-29 10 .l I,S.L/ 475 2 . 1  226 1.678  13.0  129  140 0 . 5  1,s.- 86* 3 . 8  23 

30-49  136 2 . 0  68 65 1 .o I.S. 214  4 .0  54 2 5  0 .8 1,s. 246" 3 . 3  7 5  

50-69 10 . 5  I.S. - 38 2 . 0  19 - 

I ,  

TOTAL 156 2.6 540 3.1 1,930  19.0  165  1 .3  332* 7 . 1  

A v g .  catch/hr. 
for  all depths 60 174 102 127 47 

l t lnadequate  sampling 
*Includes  exploratory  drag  data for the  period 5-31-69 t o  7-25-11. 
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Factors i n  D i s t r i b u t i o n  Changes 

The seasonal changes i n  shallow-water dungeness crab  catches 

vary  according  to  water  temperatures and s a l i n i t i e s .  Crab  abundances, 

es t imated   f rom  ca tch   per   un i t   e f fo r t ,   inc reases   w i th   r i s ing   spr ing   water  

temperatures and  decreases wi th   dropping  fa l l   temperatures.  Changes i n  

winter  catches seem t o  be i n  response t o   f l u c t u a t i n g   l o w   s a l i n i t i e s .  (8) 

NATURAL HISTORY NOTES 

Spawning 

Egg-bearing  occurs  during  October t o  June i n  B r i t i s h  Columbia. 

Larvae emerge from  the egg masses between December  and Spring i n  Oregon 

waters. (8) There  appear t o  be no comparable data  for   Alaska. 

Hardiness 

Temperature to le rance   f o r   adu l t  C. magister  from Puget Sound 

has  been reported. I n  general, no m o r t a l i t y  was observed a t  temperatures 

below 24°C. Optimum ranges o f  temperature and s a l i n i t y   f o r  C. magister 

la rvae  a re  10.0 t o  13.9"C and 24-30"/00, respect ive ly .  

Predators 

The l a r v a e   o f  C. magister have  been found as prey  items i n  

stomachs o f  chinook and s i l v e r  salmon taken  along  the  coast  of  Oregon. 



C. magister  larvae  are comnonly  found i n  the  stomachs o f  salmon, 

h e r r i n g  and p i lchard,   scu lp in ,   ha l ibut ,  and some rockfishes.  Canni- 

bal ism i s  comnon  among l i f e  stages o f  C. magister beyond the megalops 

stage.  Large numbers o f   j u v e n i l e  C. magister have  been found i n  

the  stomachs of   "wol f -eels",   Anarrhichthys  ocel latus,   captured i n  crab 

Rots. 

Parasi tes and Diseases 

The occurrence o f  a species o f  worm adhering  to  the  carapace 

and among the egg masses have been reported. The  worms are  probably a 

marine  leech. 

A "b lack  spot"   or   " rust   spot"   is   occas ional ly   found on the  

l e g s   o f  C. magister. 

FISHING GEAR 

Rakes, hoops o r   r i n g s  and t raps  are used t o   t a k e  C. magister. 

Rakes, used to   t ake   c rabs   i n te r t i da l l y   o r   f rom  ve ry   sha l l ow   wa te r ,   a re  

l i m i t e d   t o   s p o r t   f i s h i n g .  The method suppl ied a small  comnercial 

market i n   t h e   p a s t .  

Ring o r  hoop gear i s   b u i l t   o f   c o t t o n  mesh attached t o  two 

i r o n   r i n g s   t o   f o r m  a c o l l a p s i b l e  basket. The inner  r ing,  which  forms 

the  bottom  of   the  basket,  i s  ba i ted  and the  gear  lowered t o   t h e  bottom. 

Crabs feeding on the   ba i t   a re   caught   in   the   basket  when the  gear i s  
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l i f t e d .   R i n g   o r  hoop gear i s   s t i l l  used i n  some bays, b u t   i s  has  been 

rep laced  by   the   po t   o r   t rap  i n  more  exposed waters. 

The ma jo r i t y   o f   t he   comnerc ia l   ca tch   o f  C. magister i s  taken 

by   the   c rab   po t   o r   t rap .   Des igned  a f te r   the   eas t   coas t   lobs ter   po t ,  

t h e   t r a p  possesses  entrance  tunnels  with one-way doors i n  the  openings 

t o  the   t rap .  The t raps   a re   cy l i nd r i ca l  and vary i n  diameter between 

36 and 42 inches. The he igh t  averages  18  inches.  Weight o f   t h e   p o t  

var ies  between 40 and 100 pounds, depending upon the  wave ac t i on  o f  

the  area  f ished.   Pots   are  usual ly   ba i ted,   cononly  with cockles, 

Cardium corb is ;   razor  clams, S i l iqua   pa tu la ;   her r ing ,  Clupea p a l l a s i i ;  

and squid,   Lol igo sp.(') 

Early  comnercial  operations were  conducted  from  small  boats 

and s k i f f s .  Much o f   t h e   p r e s e n t   s p o r t   f i s h i n g  uses small   boats  or 

ski f fs.   Larger  comnercial   boats became more numerous  as the  number o f  

crab  pots  f ished  increased, and the  areas f i shed  expanded i n t o  rougher, 

more distant  waters.  Present day conerc ia l   vesse ls   a re  70 f e e t   o r  

longer and equipped t o  remain a t  sea. 

PACIFIC  FISHING AREAS: 
GENERAL GEOGRAPHIC DISTRIBUTION 

Comnercial f i s h i n g   f o r  Cancer magister  takes  place  general ly 

from  southeastern  Alaska t o  San Francisco. A l i s t   o f  areas  along  the 

Paci f ic   coast   which  suppor t   th is   f ishery i s  presented  here. 
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Areas along  Paci f ic   of   major  comnercial  
f i s h e r i e s   f o r  Cancer magister 

Alaska 

Cook I n l e t  
Kodiak 

Cooper-Bering  Rivers and Prince 

Southeastern  Alaska 
Wi 11 i am Sound 

Canada 
Hecate S t r a i t s  
Dixon  Entrance 
Boundary Bay 
Bur ra rd   I n le t  

Washington 
Columbia R iver   to   Des t ruc t ion  

Is land 
Puget Sound 

Oregon 
Columbia R i v e r   t o  Rogue River 

Cal i f o r n i  a 
Del  Norte-Humboldt 
San Francisco 
Monterey Bay 

FISHING INFORMATION 

Depth Range 

The m a j o r i t y   o f  comnercial  catches o f  Cancer magister  are 

from  depths between 20 and  120 fee t .  (8) 

General  Pattern o f   F i s h i n g  Seasons 

Late sumner and winter  moults  leave  the  crabs i n  a so f t - she l l  

unmarketable  condition.  Fishing  begins i n  the   spr ing  a t  the  t ime  shel l  
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cond i t ions  become marketable.  Offshore movement d u r i n g   t h e   f a l l  

causes  a reduct ion i n   f i s h i n g   e f f o r t .  

I n  Alaska,  landings o f  Cancer magister  occur  year-round i n  

areas o f  open season. Largest  landings  are  usually  during June  and 

Ju ly .  

Weather cond i t i on   du r ing   t he   ea r l y  season  months o f  January 

through March  can limit f i s h i n g   e f f o r t .  Weather plays a p a r t i c u l a r l y  

impor tan t   ro le   i n   t he   coas t  and  Alaskan f i she r ies .  On the  north- 

ernmost  grounds, i c e  may prevent ,ear ly   spr ing   f i sh ing .  Recent  increases 

i n   f i s h i n g  power and e f f i c i e n c y  have tended to   shor ten   the   dura t ion   o f  

t h e   f i s h i n g  season  by enab l ing   the   f lee ts   to   cap ture   the   recru i ted  

y e a r   c l a s s   i n  a shor ter   length  o f   t ime.  

Fishing  Operations and Results 

Landing  records  reported  by  the  Alaska  Department o f  Fish 

and Game are  presented  by  areas fo r   the   years  1965 t o  1973 i n  Table  11-16. 

The largest   landings  are  cons is tent ly  from the  Kodiak  region. The 

Aleutian  west  of  Unalaska and the  Bering Sea areas  are  the  lowest 

production  areas.  Total  Gulf  of  Alaska  landings  are shown i n  

Table 
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Year 

1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Table 11-17 
CRAB LANDINGS IN ALASKA 

Thousands of Pounds & Thousands of Dollan 
1927-1973 

(GULF OF ALASKA) 
DUNGENESS  CRABS 

Quantity Value 

21 8 
31 1 
399 
195 
227 
609 

1.083 
1,259 

960 
902 

1,393 
886 
581 
61 8 
746 
690 

1,273 
69 1 

2,439 
1,858 

1,393 
1,223 
1,429 
4.120 
5.482 
3,749 
3,472 
2.740 
4,384 
2,446 

552 

3,999 
1,747 

4,733 
4,591 
8,990 

12.084 
12.708 
8,895 
5,053 

11,598 
13,248 
11,304 
9.696 
3,749 
5,448 
6.423 

20 
26 
36 
18 
21 
46 

104 
78 

82 
79 

1 38 
81 
46 
43 

23 
16 

53 
25 

131 
60 

70 
63 

278 
81 

478 
332 
313 
246 
374 
21 2 
28 

131 
326 
379 

1.002 
442 

1.358 
1,466 
1,000 

606 
1,507 
1,775 
1,620 
1,300 

610 

3,427 
1.968 

[ALL ALASKA) 
KING CRABS 

(GULF OF ALASKA) 
TANNER (SNOW CRABS) 

Quantity Value  Quantity  Value 

. 

. 

. 

2 
2 
6 

49 
13 
10 
50 
75 
45 
15 

23 

2,133 
753 

1,207 
1,519 
1,994 

4.613 
2,773 

8,871 
8,163 
8,796 

13.077 
11,212 
18.840 

43.412 
28,570 

52,782 
78,740 
86,721 

131,671 
159,202 
127,716 
85,000 
55,800 
52,061 
70,703 
74,426 
76.824 

- 

. 

5 
1 
1 

2 
1 

2 
1 

1 
32 
96 
72 
91 

388 
228 

547 
880 
809 
864 

1,046 
897 

2.286 
1.478 

3,941 
5.278 
7,607 
8,186 

12,729 
15,671 
14,970 
25,500 
16,700 
13,800 

21.887 
19,077 

44.702 

- 

12 
14 
72 

! 1  
- 
- 
- 
- 

7 
11 

14 
- 

118 

11,200 
3,247 

14,473 
12.880 
30.135 
61,719 

- 

1 
1 
7 

1 
1 

1 

12 

1,100 
324 

1,700 
1.368 
3,731 

10,756 

‘Less than 500 pounds or $500. 

SOURCES 
Fisheries of Ihe  Unifed  Slales.  National  Oceanic  and  Atmospheric  Administration,  National  Fisheries  Service,  C.F.S. No 
5600, March  1971.  C.F.S.  NO.  5900, March  1972,  C.F.S. No. 6100.  March,  1973,  and  C.F.S. No. 6400. March  1974. 

85 

Fishery  Slafislics of the United Slates. U.S. Dept. of the  Interior,  Bureau Of Commercial  Fisheries,  Statistical  Digestsfrom 
1939-1967. 

vice.  Statistical  Digests No. 62,  1968;  No..63,  1969; No. 64.  1970;  No.  65.  1971. 
Fishery  Slatisfics of lhe UniledSlales, National0ceanicandAtmosphericAdministration.NationalMarineFisheriesSer- 

Alaska  Catch  and  Production,  Commercial  Fishery  Slalislics,  Alaska  Department of Fish  and  Game,  Statistical  Leaflets 
No. 23,  1971;  No. 25, 1972;  NO.  26,  1973. 
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111. THE SHRIMP  RESOURCES 

INTRODUCTION 

The shrimp f lshery i n  the northeastern  Pacific,  delineated  as the 

waters  off Alaska and Bri t ish Columbia, is  expanding rapidly i n  the region. 

Landings have increased  nearly  eight-fold i n  the past  five  years,  approaching 

120 million pounds i n  1973. The value  to the fishermen was about  $3.7  million. 

Shrimp a re  distributed in  bays and on offshore banks throughout the 

northeastern  Pacific and the Bering Sea.  Their  range extends to  southern 

California,  and fisheries occur  off  every  Pacific  state. Commercial operations 

consis t  mostly  of  trawling  in  water deeper than 90 meters while a minor f ishing 

w i t h  baited  traps  also  occurs. 

Presently, the f i she r i e s   a r e  i n  good shape  biologically and economi- 

cally.   Projections  for  future  expansion  are  excellent.  One estimate predicts 

an annual  catch  of 260 million pounds worth-at current prices, over $10 

mill ion,(lO) 

Fourteen  species of pandalid shrimps are  found off  the northwestern 

coast  of North America, d iv ided  between two genera,  Pandalus, and Pandalopsis. 

O f  these, only  seven are  caught by comnercial f i she r i e s  i n  reasonable 

quant i t ies   o r  have  been found t o  exist i n  comnercial quantities  through  explora- 

tory f i s h i n g .  The seven, with  their  comnon  names i n  parentheses,  are:  Pandalus 

borealis  (pink shrimp), P. danae (dock shrimp), P. goniurus (humpy shrimp), 

P. hypsinotus  (coonstripe shrimp), P. jordani  (ocean  or smooth pink  shrimp), 

P. platyceros  (spot shrimp or prawn), and Pandalopsis  dispar (sidestripe 

shrimp).  Canadian  authors  alternatively refer t o  P. danae a s  the coonstripe 



shrimp and P. hypsinotus as the  humpback shr imp.  This  d iscussion  deals  ent i re ly 

w i th   these seven species.  (10) 

DISTRIBUTION AND ABUNDANCE 

Pandalus bo rea l i s  has been found  from  the  Bering Sea southward t o  

about  the  Columbia  River i n  depths  of 20 t o  640 meters. The greatest  concen- 

t ra t i ons   l oca ted  by NMFS exp lo ra to ry   f i sh ing   f rom 1950 t o  1971 occurred  from 

the  southeastern t i p   o f   t h e  Kenai  Peninsula,  Alaska,  westward  along  the  southern 

s ide   o f   the   A leu t ian   cha in .  These explorat ions  covered  the  cont inental   shel f  

areas  general ly  to  depths  of  183 m. 

P. danae has  been repor ted from Sitka,  Alaska,  southward t o  San Luis  

Obispo, Cal i forn ia ,   in   depths  ranging  f rom 18 t o  185 m. The la rges t  concen- 

t ra t ions   occur   in   depths   g rea ter   than 64 m. 

P. goniurus has been caught  f rom  the  arct ic  coast  of   Alaska southward 

t o  Puget Sound, Washington, i n  depths o f  5 t o  183 m. L i ke  P. boreal is ,   the 

greatest  concentrat ions were o f f  southeastern  Kodiak  Island  (Area C) and i n  

the  Shumgin  Islands  (Area F), (Figure  111-1). 

P. hypsinotus has been found  from  the  Bering Sea t o   t h e  S t r a i t  o f  

Juan  de Fuca i n  depths o f  5 t o  182 m, v e r y   s i m i l a r   t o  P. goniurus. The depths 

o f   g rea tes t   concent ra t ion   fo r   rough ly  Area B i s  55 t o  108 m, and f o r , r o u g h l y  

Area F 73 t o  145 m. 

P. j o rdan i   i s   d i s t r i bu ted   f rom Unalaska Is land  to   sou thern   Ca l i fo rn ia  

i n  depths  ranging  from 37 m t o  452 m. 

P. p latyceros has been reported  from Unalaska I s l a n d   t o  San Diego, 

C a l i f o r n i a ,   i n  depths o f  4 t o  487 m. While  the  previous  species  are  found i n  
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areas   su i tab le   fo r   t raw l ing ,  P. p la tyceros i s  found i n   r o c k y  areas so t h a t  

exp lo ra to ry   f i sh ing   d id   no t   l oca te  any  areas o f  major  concentrat ion. 

Pandalopsis  dispar has been captured from the  Ber ing Sea, west o f  

t h e   P r i b i l o f   I s l a n d s  southward t o  Manhattan Beach, Oregon, i n  depths  ranging 

from 37 t o  642 m. Next t o  P. borea l i s ,  i t  i s  the  most  abundant  shrimp no r th  

o f   B r i t i s h  Columbia.  For  southeastern  Alaska,  the  greatest  concentrations  are 

i n  Idaho I n l e t  and Port  Snettisham. The greatest  concentrat ions  of  Pandalopsis 

d ispar   are somewhat deeper  than P. boreal is,   general ly  f rom 110 t o  210 m. (10) 

The p ink  (Pandalus  boreal is),   side-str ipe  (Pandalopsis  dispar),  spot 

(Pandalus  platyceros), and coon-stripe  (Pandalus  hypsinotus)  shrimp were the 

most frequently  encountered  species i n  Bureau o f  Comnercial Fisheries  explora- 

t o r y   t r a w l s  conducted i n   t h e  Gu l f  o f  Alaska.  Pink  shrimp  dominated  the  shrimp 

t r a w l  catches  fol lowed by s ide -s t r i pe  and coon-stripe  shrimp.  Pink  shrimp 

made up about 73 percent   o f   shr imp  ca tches   fo r   the   en t i re   Gu l f   o f  Alaska 

regions. About 86 percent  of  shrimp  catches i n   P r i n c e   W i l l i a m  Sound area 

alone were pink  shrimp.  (5) 

The r e l a t i v e  abundance o f  shrimp  increased  progressing  north and west 

towards  Kodiak Is land  ( f igure  111-2).  Explorat ions'of  the passages and bays 

i n  southeastern  Alaska  revealed  commercial  concentrations o f   p i n k  shrimp i n  

Glac ier  Bay, Stephens  Passage, Lynn  Canal,  Idaho I n l e t ,  and Keku S t r a i t  (see 

map). Best  catches  were made between  30-89  fathoms i n   a l l  regions  explored. 

The h ighest   catch  ra te,  based  on  average catch  per hour o f   t r a w l i n g   f o r  shrimp 

cons is ten t l y   occu r red   i n   t he  30-49  fathom  depth  interval i n  a l l  regions  (Table III- 

1). The h ighes t   s ing le   ca tch   o f  shrimp (13,450 lbs.)   occurred  at   depth  range 

o f  78-83 fathoms i n  Uganik Bay i n  Kodiak  Island. The Kodiak-Shei l ikof   region 



provides  the  major  source  for  commercial  shrimp  fishing. Good catches were 

made a t  30-109  fathom i n t e r v a l s   i n  bays and i n l e t s ,  as we l l  as the  o f fshore 

waters of   the  cont inenta l   s lope  f rom  Pr ince  Wi l l iam Sound t o   t h e  west end o f  

Kodiak  Island. I n   t he   Yaku ta t  area,  shrimp  were  only found i n  Yakutat Bay 

where they  were r e l a t i v e l y  abundant a t  depth  range  of 30-49  fathoms (Figure 

111-3). (5) 

Abundance and d i s t r i b u t i o n   o f  shrimp  taken i n  NMFS exploratory  

t rawls   are shown i n  Figure 111-4. 
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Table 111-1 
POUNDS  OF  SHRIMP  CAUGHT PER HOUR  OF  SUCCESSFUL  TRAWLING 

BY REGIONS  AND  DEPTH  ZONES IN THE  GULF  OF ALASKA - YAKUTAT COOK INLET 
FISkl lNG 

P. W. SOUND 
FISHING  F ISHING  F ISHING F I S H I N G  

KOOIAK-SHELIKOF 

DEPTH TOTAL EFFORT  ChTCHI TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TUTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/ 
A - CATCH LHOURS) HOUR (HOURS) HOUR  CATCH JHOURS) HOUR CATCH IHOURS)  HOUR CATCH  -(HOURS) HOUR 

10-29 

30-49 

50-69 

70-89 

90-109 

110-129 

130-149 

150-299 

TOTAL 

547 

8,049 

6,067 

5.111 

2,162 

537 

71 

56 

22,600 

1.6 1.S.-  
11 

22.2 362 

33.9 179 

33.3 153 

17.5 124 

4.0 134 

1.5 I.S. 

1.2 I.S. 

115.2 

Avg. catchlhr 
for a11  depths  196 

2,173 

1,356 

1,353 

395 

5,277 

7.0 310 

7.7 176 

11.0 123 

3.0 132 

28.7 

- 
2,292 

12,030* 

11.424* 

5,171* 

1,520* 

585 

330" 

33,352* 

4.7 

28.1 

47.. 2 

40.4 

10.5 

5.8 

5.5 

142.2 

488 

428 

242 

128 

144 

101 

60 

1,572 

5,998" 

8,451" 

11,344" 

1,589" 

1.137* 

690 

532 

31,313" 

3.0 

6.4 

10.1 

19.4 

2.7 

3.5 

1.4 

1.0 

47.5 

524  560 

937 33,323 

037  62.047* 

585  102,834* 

589  27,128" 

325  1,123 

I.S. 214 

I . S .  273 

227,502* 

1.0 

19.0 

31.4 

71.1 

30.7 

9.0 

1.5 

2.0 

165.7 

11 
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1,976 

1,446 

8 84 

125 

I.S. 

I.S. 

184 235 659 1,373 

- 
*Includes  exploratory  drag  data for the  period 5-31-69  to  7-25-71. 
11 Inadequate  sampling 
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NATURAL HISTORY NOTES 

Environment 

Most  pandalid  shrimp IS occupy mu1 d o r  sand  and  mud-mixe, d  bottoms. 

However, they do not  occur i n   a l l  areas where  such sea-floors  occur.  References 

t o  green mud bottoms i n   r e l a t i o n   t o   l a r g e   c o n c e n t r a t i o n s   o f  P. b o r e a l i s  and 

P. j o rdan i  have  been made by  mny  authors who in fe r   t ha t   t he   o rgan ic   con ten t  

o f   the  bot tom i s  more important i n  determining  distr ibut ion  than  bottom  consis-  

tency.  Most  sampling has been conducted  with t raw ls ,  which work wel l   on ly  on 

the  type  of   bot tom  descr ibed above. It i s ,  therefore,   inconclusive  whether  or  

no t  many pandalids  concentrate on harder  or   rockier  bot toms.  (10) 

On the  basis  of  temperature, P. b o r e a l i s  and P. j o rdan i   a re   d ia -  

m e t r i c a l l y  opposed, w i t h  P. bo rea l i s   concen t ra t i ng   i n   co lde r   wa te r .  The other 

species  are  not so eas i l y   de l im i ted .  

P. jo rdan i   to le ra tes   the   h ighes t   sa l in i t y   range,  28.7 t o  34.6"/00, 

and P. boreal is   the  lowest ,  23.4 t o  30.8"/00. The remaining  ranges  reported 

are P. danae, 25.2 t o  30.1"/00; P. hypsinotus, 25.9 t o  30.6'/00; P. p latyceros,  

26.4 t o  30.8"/00; and Pandalopsis  dispar, 26.7 t o  30.8"/00. 

Migrat ions 

Pandalid  shrimps  undergo  onshore-offshore  migrations,  coastwise movement, 

and ve r t i ca l   m ig ra t i ons   i n   t he   wa te r  column. Migrat ion  assoc iated  wi th  age 

has been documented f o r  P. boreal is ,  P. hypsinotus, P. p la tyceros and Pandalopsis 

dispar.   Freshly  hatched  larvae have been found i n   o r  n e a r   t h e   v i c i n i t y   o f   t h e  

spawned adul ts.  A t  about   the   th i rd   s tage  o f  development, la rvae were found 

segreated i n  shallower  water 9 t o  64 m (or, i n   t h e  case o f  Pandalopsis  dispar, 



not   loca ted  a t  a l l )  where they   spen t   t he i r  f i r s t  s u n e r .  Then d u r i n g   t h e i r  

f i r s t  w in te r ,   t hey   j o ined   t he   adu l t   popu la t i on   i n  deeper  water.  This was no t  

the  case  for  P. danae,  and j u v e n i l e  P. jordani   are  found among the  adul ts.   (10) 

D ie l   ve r t i ca l   m ig ra t i ons   a re  comnon  among  some pandal ids.   In  Kachemak 

Bay,  many P. boreal is   leave  the  bot tom  dur ing  la te   a f ternoon  or   evening and 

r e t u r n   t o  near, o r  on, the  bottom  about dawn. (16) The pe r iod   o f   t ime   tha t  

shrimp  remain away f r o m   t h e   v i c i n i t y  o f  t he   bo t tom  va r ies   d i rec t l y   w i th   t he  

season's number of   hours of darkness .   D ie l   m igra t ions   a re   poss ib ly   re la ted   to  

feeding  behavior,  since  shrimp  feed  mainly on euphausiids and copepods which 

a l s o  make d ie l   m ig ra t i ons .  These movements may be evo lu t ionary   p ro tec t ion  and 

d ispersa l  mechanisms. (10) 

Biology 

The general l i f e   h i s t o r i e s  of t h e  seven pandalid  shrimps  are  nearly 

t h e  same. Di f ference  occur i n   t im ing   wh ich   a re   re la ted   t o   t he   geograph ica l  

l oca t i on   o f   t he   popu la t i on  and t o  a given  species. 

Reproduction 

Spawning may occur from l a t e  September through  mid-October. Females 

c a r r y   t h e i r  eggs e x t e r n a l l y   u n t i l   h a t c h i n g ,  a habi t   which i s   u n l i k e   t h a t  o f  

the  o ther   major   fami ly  o f  explo i ted  shr imp (Penaeidae)  and o f  many species  of  

f ishes.  Hatching  occurs  mainly  from March through  Apr i l .  The lengths   o f  

spawning, car ry ing  and hatch ing  per iods  vary   inverse ly   wi th   the  temperature  o f  

the  environment, a t   l e a s t   f o r  P. boreal is .   Laboratory   s tud ies  revealed  that  

most larvae  hatch a t  night.  Hatching an e n t i r e   c l u t c h   o f  eggs may take as 

long as  two  days, and the  female  mol ts   out   o f   breeding  dress  wi th in  two weeks. (10) 
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Ear ly  larvae  stages have  been found on or   about   the spawning  beds. 

There  are no pub l ished  repor ts   o f   f ind ing   la rvae  in   sur face   waters ,   wh ich  

i n d i c a t e   t h a t   i n   t h e  absence o f   s t rong  mid-water   o r   bo t tom  cur ren ts ,   la rva l  

d r i f t  may no t   occur   to  any appreciable degree. However, t he   t ime   o f  day t h a t  

the  surveys  were made  may be important  s ince it i s  known that  mid-water zoo- 

plankton,  of  which  shrimp  larvae  are  presumably a par t ,   per form  d ie l   migrat ions,  

r i s i n g  near  the  surface  during  the  hours  of  darkness. The larvae  remain 

p lanktonic   for   about  two t o   t h r e e  months, passing  through  s ix  stages  to become 

juven i les ,  and then   se t t l e ,   t ak ing  up  a benthonic   ex is tence  l ike  the  adul ts .   (10)  

M o r t a l i t y  and Predation 

Pandal id   shr imp  exper iences  h igh  mor ta l i ty   ra tes.   V i r tua l ly  no 

P. b o r e a l i s   s u r v i c e   t o  be  seven yea rs   o f  age o f f   t h e   P a c i f i c   c o a s t ,  and t h i s  

i s  probably  t rue  for   the  other  pandal ids.   Est imates  of   annual   survival   rates 

f o r  P. j o rdan i   o f f   Ca l i f o rn ia   ranged   f rom 52 t o  30 percent   fo r   the   years  1960- 

1966.  These estimates were made i n   t h e  presence o f  a f i s h e r y ,  so they  represent 

both  natura l  and f i s h i n g   m o r t a l i t y .  

V i r t u a l l y  any l a r g e   f i s h   i n   t h e i r   v i c i n i t y   i s  a po ten t ia l   p redator  

o f  shrimp. Those noted as feeding on shr imp  inc lude  the  Paci f ic  hake, P a c i f i c  

cod, sab le f i sh ,   l i ngcod ,   a r rowtoo th   f l ounder ,   pe t ra le   so le ,   ye l l ow f in   so le ,  

rock  sole,  f lathead  sole,  various  rockfishes  (Sebastes  sp.),   spiny  dogfish, 

skates and rays  (Raja  sp. )   Pac i f ic   ha l ibut ,  salmon  and harbor  seals.  (10) 

Food and Feeding 

Stomach conten ts   o f  50 specimens  each o f  P. boreal is ,  P. danae, 

P. hypsinotus, P. p la tyceros and Pandulopsis  dispar  characterized  these  pandalids 
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as  carnivorous  bottom-feeders whse foods  are  marine worms and small c rus ta -  

ceans. Only  two stomachs exam?ned contained  plant  matter and l i t t l e  evidence 

of scavenging ac t iv i ty .  Shrimp are  caught w i t h  pots  baited  with dead  animal 

mater ia l ,  which indicates  scavenging  inclination.  (10) 

Diseases and Parasi tes  

L i t t l e  is  known about the disease and parasites  of  pandalid shrimps. 

A condition  in P. boreal is   off  Maine i s  termed the  black  spot  gil l   disease.  

This d isease   resu l t s  i n  destruction  of g i l l  lamellae and i n  formation  of a 

chit inous growth  over the damaged area  producing a black  spot. A s imilar  

condition has been observed on a few specimens of P. borealis  caught  off 

Kodiak Island i n  outer  Marmot  Bay south  of Marmot Island dur ing  September 

1971 . 
Most species of pandalid  shrimps  are  parasitized  to some degree by 

bopyroid  isopods (Bopyrus s p . ) .  These isopods, a large  female and the  smaller 

male together ,   a t tach i n  the g i l l   a r ea ,  and the shrimp's carapace forms  around 

them a f t e r  molting t o  produce a character is t ic   "bubble" .  (10) 

EXPLOITATION 

Pandalid shrimps support  fisheries  throughout  northern  temperature 

and boreal  waters of the  world. Off North America, these shrimps a r e  landed 

in  Maine and Alaska south to   central   Cal i fornia .  United States   Pacif ic  Coast 

landings  totaled 1,443 mill ion pounds i n  1973. (2)  More than 82 percent of the 

catch was taken  in Alaskan waters(3) w i t h  the remainder coming from Oregon, 

California and Washington. Current  estimates  of  total  Japanese and Russian 

catches  off  Alaska are   not   avai lable .  They are   thought   to  be subs tan t ia l ,  
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with an estimated  62.3  million pounds taken from around Kodiak Island  alone  in 

1970.(”)  Total U.S .  Gulf shrimp  landings  are shown in  Table 111-5 and in 

Figure  111-5. The principal  areas  fished  are shown in  Figure 111-6. 

ALASKA  SHRIMP  FISHERY 

Southeastern Alaska  Fishery 

The f ishery uses primarily beam trawls  with beams  32 t o  52 f e e t  wide 

holding the net open. Vessels 37 t o  56 f e e t  long make dai ly  trips catching up 

t o  10,000 pounds per day. There are  two processors   l is ted  for  1970 i n  the 

Petersburg-Wrangell  area. The landings  for 1959 were 1.7 mil 1  ion pounds , ( I   $3)  

b u t  declined  to 711,000 pounds in 1973. 

Cook Inlet   Fishery 

This  region,  including Homer and Kasilof, had three processors i n  

1970.  Fishing a c t i v i t y  i n  this area now exceeds t h a t  of  southeastern Alaska 

as  landings  for 1973 were 4.8 million pounds. The major  location  of  fishing 

i s   i n  Kachemak 8ay.(10) 

Kodiak Island  Fishery 

The waters around Kodiak Island produce  most  of Alaska’s  landings 

(Table  111-2) and over  two-thirds  of the total   Pacific  coast   landings.  Nearly 

a l l  the landings i n  this region  are made w i t h  semi-ballon  otters  trawls w i t h  1% 

inch s t re tch  mesh nets. The average net s i z e   i s  much greater   than  ear l ier  

nets, w i t h  many over  100 f e e t  wide. The vessels  are much larger  than  those 

reported  for  southeastern Alaska  ranging from 54 t o  100 feet  long. Most of 

the vessels are   r igged  to   fur  one net. Some boats  are now double rigged 

towing two  70 t o  80 foot  nets a t  a  time.  Catches o f  20,000 pounds f o r  an hour 

tow are  not uncomnon f o r  these double  riggers. Trips usual ly   las t  three days 
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producing  loads o f  60,000  pounds. One vessel,  double r igged and possessing a 

stern ramp, caught 140,000 pounds i n  a day and a half of f ishing. 

Up t o  e i g h t  drags per day may be made i n  good weather d u r i n g  the 

sumner months. Fishing i s  done en t i r e ly  dur ing  the daylight  hours  because of 

the d ie l  movement of the shrimp. 

Most of the catch i s  P. boreal is  w i t h  P. goniurus and Pandalopsis 

dispar   contr ibut ing  near ly   a l l  the remainder. 

In  1960, the major areas  fished were inner Marmot  Bay (21 percent),  

Ugak  Bay (10 percent), Sitkalidak  Strait   (45 percent), and Alitak Bay (17 

percent) (Jackson,  1968).  Fishing has since  concentrated i n  Twoheaded Gully, 

Kiliuda Bay and Ugak  Bay where combined they produced  75 to   85 percent of the 

Kodiak catch i n  1968-1970 (Table  111-3).  Esoeciallv  exolosive has been the rise 

of Twoheaded Gully from 18 percent i n  1968 to   near ly  49 percent i n  1970. 

Other areas fished i n  1970 include  Alitak Bay (1.5  percent), N. Afognak Island 

(2.5 percent), Shelikof S t ra i t   (0 .9  percent), Chiniak Bay (0.8  percent), Kukak 

Bay (1.9 percent), Falina Bay (2.0 percent),  Marmot  Bay (4.2  percent),  Sitkinak 

S t r a i t  (0.2  percent), Ugak  Bay (0.4 percent), and Vickoda Bay (1.1  percent).  (10) 

The s t a t e  of the stocks i n  the three major areas may be examined 

w i t h  the a id  of the catches per hour ( lb s jh r )   fo r  the years  1968,  1969 and 

.I970  (Table  111-4). The oreatest   densi tv  of shrimo a m e a r s   t o  be Twoheaded 

Gully, w i t h  Kiliuda and Ugak  Bays nearly  similar.  There appears  to be no 

t r end   t o   i nd ica t e   t ha t  the stocks  are  suffering any decline  due  to heavy 

f i s h i n g .  However, Table 111-4 i s  not  adjusted  for an increase  in the average net 

width mentioned previously.  If such a correction were introduced, the l a t e r  

catch  ra tes  would be reduced as  much as 25 percent below the 1968 level.  (10) 





TABLE 111-2 

Pandalid  shrimp  landings  (thousand o f  pounds) i n  Alaska with 
Kodiak  contr ibut ion,  1959 - 1971. 

ALASKA  TOTAL 
CATCH I N  

KODIAK DISTRICT 
CATCH I N  KODIAK 

YEAR 1000' s LBS. 1000's LBS.  PERCENT 

1959 13,052 2,897 22.2 

1960 7,436 3,379 45.4 

1961 15,981 11,084 69.4 

1962 16,943 12,654 74.7 

1963 15,127 10,118 66.9 

1964 7,727 3,947 51.1 

1965 16,819 13,810 82.1 

1966 28,193 24,097 85.5 

1967 41,813 38,723 92.6 

1968 42,077 34,097 82.0 

1969 47,850 41,298 86.3 

1970 74,000 62,369 84.3 

1971 94,891 82,152 86.6 

1972 83,830 58,352 69.5 

1973 119,963 70,511 58.0(1 ,3) 
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Alaska  Peninsula  Fishery 

One processor i s  l i s t e d   f o r  1970 i n   t h e  Alaska  Peninsula  region. 

Catches  were  reported  from  the  Chignik Bay area, and a ca tch   o f  5.3 m i l l i o n  

pounds was repo r ted   f o r  1970 i n   t h e  Shumagin Is lands  region. Most o f  the  

catch came from  Balboa Bay-Unga S t r a i t  (47 percent),  Pavlov Bay (34 percent)  

and Mi t ro fan ia  Is land  (17  percent) .  

RESOURCE PROGNOSIS 

The general  outlook  for  the  pandalid  shrimp  resource  of  the  North- 

e a s t e r n   P a c i f i c   i s   e x c e l l e n t .  A standing biomass of   pandal id   shr imp on the  

Alaskan  cont inental   shel f   f rom Cape Spencer t o  Unimak Pass  has been ca lcu lated 

a t  1,800 m i l l i o n  pounds. The stocks i n   t h e   N o r t h e a s t e r n   P a c i f i c  may y i e l d  

equal   to,   or   greater  than 260 m i l l i o n  pounds annual ly.   With  current  landings 

a t  about   one- th i rd   o f   that ,  and by  expanding i n t o   t h e  Shumagin Is lands where 

exp lo ra to ry   f i sh ing  has ind icated  the  greatest   densi t ies  occur ,   the  est imate 

q u i t e   l i k e l y  will be attained.  With  only two  years o f   da ta   cu r ren t l y   ava i l ab le ,  

however, it i s  not  known whether t h i s   l e v e l   o f   e x p l o i t a t i o n  i s  i n d e f i n i t e l y  

sustainable.  (10) 
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Table 111-5 

SHRIMP LANDINGS 
GULF OF  ALASKA 

1916-1973 
Thousands of Pounds & Thousands of Dollars 

Year 

1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 

Quantity 

1 64 

361 
114 

375 
700 

2.1 56 
2,102 
2.878 
3,303 
3.247 
3,064 
3,074 
3,152 
3,111 
3,198 
2,863 
1,876 
1,985 
2,367 
2,355 
2,967 
2,886 
2,721 
2,735 
3,164 
2,770 
1,896 

713 
879 

1,344 
2,168 
2,080 
3,021 
3,148 
2,980 
2,580 
2,942 
2,881 
2,635 
3,272 
3,428 
4,114 
7,862 

13,052 
7,436 

15,980 
16,943 
15,127 

16,819 
7,727 

28.193 
41.813 
42,077 

Value 

40 
42 
37 
23 
20 
24 
26 
32 
33 
34 

82 
8 
7 
8 

24 
56 

214 
227 
181 
173 
179 
182 
225 
189 
238 
396 
309 

506 

639 
297 

605 
732 

278 

309 
757 

1,288 
1.700 
1,861 



Year 

1969 
1970 
1971 
1972 
1973 

Table 111-5 (Continued) 

Quantity 

47.850 
74,336 
94.891 

11 9,507 
83.735 

108 

Value 

2,947 
1.909 

3.909 
4.488 
3,928 

SOURCES 
Fisheries 01 fhe Unifed Sfafes, National  Oceanic  and  Atmospheric  Administration.  National  Fisheries  Service. C.F.S.  No. 
5600. March 1971,  C.F.S. No. 5900, March 1972,  C.F.S.  No.  6100.  March,  1973, and C.F.S.  No.  6400, March 1974. 

Fishery  Sfafisfics of the United Sfafes. U.S. Dept.of  the Interior, Bureau  ofCornmercial  Fisheries,  Statistical Digestsfrom 
19341967. 

FisherySfafisficsolfhe UnifedSfafes.National0ceanicandAtmosphericAdministration.NationalMarineFishwiesSer- 
vice,  Statistical  Digests No. 62,  1968;  No.  63,  1969;  No.  64.  1970;  No.  65.  1971. 

Alaska  Cafch and Production.  Commercial  Fishery  Sfafisfics,  Alaska  Department of Fish  and  Game,  Statistical  Leallets 
No.  23,  1971;  No.  25,  1972;  NO.  26.  1973. 
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IV. THE MOLLUSK RESOURCES 

1. THE WEATHERVANE  SCALLOP  FISHERY 

INTRODUCTION 

One of the newly  established  commercial  fisheries in the Gulf of 

Alaska  is that for the weathervane sea scallop, Patinopecten  caurinus. A 

number of surveys conducted  during the 1950's and  1960's  indicated  that  beds 

of scallops were present in both the Yakutat and  Kodiak  Island  areas. However, 

it  was  not until 1967 that any attempt was made to exploit  this  resource. In 

December, 1967, a small  comnercial  fishery was established  off  Kodiak,  Alaska. (11 1 

DISTRIBUTION 

Although small numbers of weathervane  scallops  have been  taken  inci- 

dentally in other fisheries from  California  to  Alaska, the comnercial  fishery 

for this  species  is  centered in the Kodiak  Island  and Cape Fairweather  to Cape 

St. Elias  area  (Yakutat  region) of the Gulf of Alaska.  (See Figure IV-5) 

NATURAL  HISTORY  NOTES 

Scallops  spawn only during June and early July, and probably  only 

one annual spawning  occurs.  Changes in temperature  may be the mechanism that 

triggers  spawning. Sea scallops are most  abundant in depths  between 30 and 70 

fathoms. 

SCALLOP  FISHERY 

Comnercial  scallop  landings from 1967 to 1970 showed that, although 

catches were relatively small, the dollar  return to fishermen was quite sub- 

stantial. In 1973, landings of 1.1 million  pounds of Gulf scallop  meats 

brought  revenues  to fishermen value  at 1.3 million  dollars. 



An annual  harvest  of  scallop  meats  in  Alaska  of 1 to 1.5 million 

pounds  appear  feasible.  This  estimate is based  on  evidence  available in 

1969. The  decline in landings  which  occurred in 1971 may  indicate  that 

this  estimate  is  too  high,  despite  the 1.1 million  pound  landing  in 

1973. Thus,  it  may  be  that  annual  landings will eventually  stabilize  at 

a level  between 0.5 and 1.0 million  pounds  of  shucked  meat  with  an 

occasional  higher  figure  when  an  unusually  strong  year  class  enters  the 

fishery.  It  is  also  possible  that  over-fishing  will  adversely  affect 

recruitment  which  could  result  in  annual  landings  of  less  than 0.5 million 

pounds.(ll)If fishing  does, in fact,  have  an  adverse  effect  on  recruitment, 

the level of  landings  may  drop  substantially.  That  this  may  occur is 

suggested by the  prolonged  period  of  low  catches  of  sea  scallops,  Pacopecten 

magellanicus, from Georges  Bank  on  the  east  coast  of  the  United  States. (1 1  1 

ABUNDANCE  AND  DENSITY  OF  SCALLOPS IN GULF OF ALASKA 

Surveys  have  revealed  no  extensive  beds  of  scallops in either  the 

Bering  Sea  or  the  Alaska  Peninsula area. Comnercial  quantities o f  weathervane 

scallops  do  not  appear  to  be  present  in  waters  off  Oregon.  Thus,  it  appears 

that  the  Kodiak  Island  and  Yakutat  areas,  where  the  fishery  is  currently being 

prosecuted,  are  the only regions  that  can  support  comnercial  fisheries for 

scallops in the  Gulf of Alaska. 
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Haynes  and Powell (1968)  presented a summary of  catches  of  sea 

scallops  taken  in  various  surveys i n  the Gulf of  Alaska from  1953-1964. 

Their  data  are shown i n  Tables IV-1 and IV-2, and represent the type of data 

tha t   a re   ava i lab le   to  make estimates of scallop abundance. 

This type  of  data can be very useful i n  determining the r e l a t ive  

abundance of  organisms  according  to  depth, time of  year and locations.  However, 

surveys  usually  are  not  very  useful  in  determining either the absolute abundance 

or  the changes  in  absolute abundance  of an organism  because  they  are  not 

conducted i n  a systematic  fashion. 

NATIONAL  MARINE  FISHERIES  SERVICE  (BCF) EXPLORATORY TRAWLS 

In exploratory  trawls  conducted by the Bureau of Commercial Fisheries 

(predecessor agency t o  NMFS) from 1950-1971, best  catches were made i n  depths 

between 30  and  70 fathoms  (Table  IV-3). The areas  of best catches included 

Cape Fairweather,  off  Icy Bay,  and eas t  of Cape St .   El ias ,   a l l   located i n  the 

Yakutat  region (Figures IV-1 and IV-2). Sea scallops were also  successfully 

dredged i n  Marmot  Bay and Stevenson  entrance  off Kodiak Island and t r ace  amounts 

were observed  off  lower Kenai Peninsula and Shel ikof   Strai t .   (5)  

Exploratory  drags made off Kodiak Island dur ing  the 1969-1971 period 

revealed a great  abundance  of scallops i n  the Marmot and Ugak  Bay areas where a 

record  catch  of 775 lbs. was dredged off  Ugak Island i n  0.6 h r .  a t  40-45  fathoms 

Due to  several  h i g h  catches,  the average  catch per hour f o r  this species i n  

Kodiak-Shelikof  region jumped from 99 lbs .  (1950-1968) t o  375 lbs. (1969-1971), 

exceeding the Yakutat  region  average  catch by 134%.(5) 

In summary, data from the various  surveys  undertaken i n  the Gulf of 

Alaska indicate   that  the resource  is   re la t ively small  although a limited 

fishery  probably  could  operate  very  profitably i n  this area.  





TABLE IV-1 
Surmnary of ca t ches  of sea s c a l l o p s  i n  the Gulf of Alaska,  1953-1964. 

Catch 
Grea te s t  

Vessel   or  
Agency Month Year S t a t i o n s   S c a l l c p s  f Tow Fishing  Area 

Catch of 
Date No. of of sea Sea  Scallops 

Gear 

_I-. - - 
Paragon June- 1964 67 13  bushels  4 bushels  Chiniak  and Marmot New Bedford 1 

Sept. Days, S h u m g i n  I s l ands   t ype   s ca l lop  
and s o u t h   s i d c  of  dredge 
Unimak Is. 

YaqcLna July- 1963 8 1 bushel  1 bushel  Off S e a l  Rocks 6 New Bedford 
August Kukak Bay in   She l ikof   type  scallop 

S t r a i t  

&IMiIlg >ray- 1963  a2  103  bushels 7 bushe ls  Cape S t .  Elias t o  Cape New Bedford 
June Fairweather   type  scal lop 

dredge 
- I 

?‘?T ctrna Jaly- 1962 215 
tu’ ov . 5.09 s c a l l o p s  360 s c a l l o p s  Chachan S t r a i t  t o  400 mesh o t t e r  

t r awl ,  40-and 70.  
foo t  sh r imp  t r a w l s  ~ 

and @--foot f l a t  
t rawls  

Portl.ock Cazk 

-- -- -.- - 
I n t .   P a c i f i c  Nay- 1961 1,272  7,316 1,500 
Halibur. Corn. April 19G3 S C a i l O F S  

Uniclak Fass t o  Cape 
s c a l l o p s  

Otter t rawls  
Spencer 

- .-_- ._-- 
A 
4 

VI 



Tordenskjold June- 1961   232  2,356 1,000 Cape Spencer   to  Otter t r a v l s  
Sep t .   s ca l lops   s ca l lops  Cape  Douglas 

__ -- 
Ne= iiopc S ~ p t .  - 1960  37 501 scallops 300 s c a l l o p s  Cape Nuzon t o  Cape Otter t rawls  

Oct. Ommaney; o f f  Cape 
Fairweather  
- 

John 8. Cobb Sept.- 1961  135  76  s c a l l o p s  24 s c a l l o p s  Cape S t .  E l i a s   t o  
Blying  Sound;  Seward 

Otter t rawls  

Gully  and  Albatross 
Gully 

Hay 1962 ! 

I 
Afognak Aug.- 1953 unknown 1,000 Kodiak I s l a n d -  New Bedford unknown 

Aug . 1354 s c a l l o p s   S h e l i k o f   S t r a i t   t y p e   s c a l l o p  
dredge 

John N. Cobb Ilarch- 1953  79  332 scallops 41, sca l lops   Yakuta t  Bay and Xew Bedford  type 
Apr i l   o f f  Ocean  Cape scal lop  dredge,  

s m a l l   o t t e r  trawl, 
20-ft. beam t r awl ,  
sh r imp  t r a p s  and 
c rab   t r aps  

T0TP.U 2,127 117 bushels  
p lus  12,150 
s c a l l o p s  

- 
, .  

I_- 

(From Eldr idge)  
Source:  Haynes, E. B. and B. C. Powell. 1968. A p re l imina ry   r epor t  on the   Alaska sea s c a l l o p   f i s h e r y   e x p l o r a t i o n ,  

b io logy ,~anA commercial processina.  Alaska Dept. of F i s h  and Game. Info.  leaf le t  125:  20 p .  



TABLE IV-2 S m m r y  of t h e   l o a x i o n s  and quan t i ty  of sea s c a l l o p s  in b e s t   c a t c h e s  
du r ing   exp lo ra to ry   c ru i se s  i n  the  Gulf  of  Alaska,  1953-1964. 

Idaxinurn 
inca t ion   Quan t i ty   o f  Depth 

Lat. 1;. Long. w . Scallops  Date  (fathoms)  Gear Vessel 

58' 
5e' 
58' 
5R0 
59". 
59O 
59O 
59O 
59" 
59 0 

53' 
60' 
60- 
60' 
59O 
59" 
59" 

59O 
59O 

59 
59O 
59 * 
59 * 

57' 
59O 

5z* 
5 7 O  

48' 
51 ' 
49 ' 
50 ' 
19 ' 

40 ' 
26' 

49 
46 ' 
50 ' 
00 ' 
01' 
00 ' 
53' 
45 ' 
48' 
45' 
46 '  
44' 
45 ' 
41 '  
37' 
39 ' 
24 '  
54' 
I)& ' 

&a1 

05 ' 
06 ' 
OS' 
09 ' 
25' 
50 ' 
30 ' 
45' 
50 ' 
52' 
55' 
59 ' 
59 ' 
06 ' 
01'  
04 ' 
04 ' 
16 ' 
16 ' 

1 7 '  
17' 

33' 
20' 
30 ' 
58' 
30 ' 

200 s c a l l o p s  

600 s c a l l o p s  
300 s c a l l o p s  

1 ,500   sca l lops  
231   sca l lops  
350 s c a l l o p s  
204 s c a l l o p s  
G bushels  
855 s c a l l o p s  
130 s c a l l o p s  
4 bushels  
6 bushels  
300 s c a l l o p s  
5 bushels  
166 s c a l l o p s  

5 bushels  
1 ,075   sca l lops  

360 s c a l l o p s  
1,000 s c a l l o p s  

374 s c a l l o p s  
280 s c a l l o p s  
183   s ca l lops  
160 s c a l l o p s  
400 s c a l l o p s  
225 scal.lops 
161   s ca l lops  

9/20/60 

10/2/62 
9 / 2 0 / 6 0  

6/2h/02 
7/15/61 
10/17/62 
7/25/61 
6 / 0 / 6 3  
7/13/62 

6/8/63 
6/9/63 
9/6/61 
6/9/63 
9 / 1 / 6 1  
7/21/62 
6 / l0 /63  
9/3/61 
10/2/62 

1/30/63 
7 / 2 1 / 0 2  

7/>!3/62 
9/17/62 
7/23/62 
7/26/61 
7/27/61 

1/27/63 

35 
44 
4 1  

60 
39 

50 
68 

42 
43 
52 
4 1  
62 
74  
57 
51  
56 
55 
62 
62 
64 
6 1  

65 
77 

54 
68 

46 

t r awl  

trawl 
t r a x l  

t r a v l  
t r awl  

trawl 
t r a w l  
dredge 
t r z w l  

dredge 
trawl 

dredge 
t rawl  
dredge 
trawl 

dredge 
t r awl  

t r a w l  
t r a w l  
trawl 
trawl 

trawl 
t r awl  

t r a w l  
trawl 
trml 

Kev Hope 

Arthur H 
New Hope 

Arthur H 
Tordenskjold 
Arthur  H 
Tordenskjold 
>fanning 
Arthur li 
Western  Flyer 
Manning 
Manning 
Tordenskjold 
PIanning 
Tordenskjold 
A r t h u r  B 
Manning 
Tordenskjold 
Yaquina 
Arthur 11 
Western  Flyer 
Arthur  H 
Western  Flyer 
A r t h u r  13 
Arthur  H 
St.  1,lichael 

138" 

138" 

139' 

141' 
i39O 

141' 
1413 
141' 
141 '  
142' 
142' 

144' 
143' 

144' 
144' 
144' 
144 '  

144'  
144' 

144' 
145' 
145" 
150' 

1380 

1380 

151' 
.~ 

-~ 
1. 151" 58' 4 bushels  6/24/64 69 dredge Paragon 

(From Eldridge)  
Source:  Haynes, E. B. and B. C. Powell. 1968. A p re l imina ry   r epor t  on t he   A laska   s ea   s ca l lop   f i she ry   exp lo ra t ion ,  

biology,  and commercial processing.  Alaska Dept. of F i s h  and Game. In fo .  leaflet  125: 20 p .  



AVERAGE CATCH  OF  SCALLOPS PER HOUR  TRAWLED BY REGIONS  AND 
DEPTH  ZONES IN THE  GULF  OF ALASKA 
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39 
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I.S. 

I I I I I I I I I I 

I 
I I I I I I I I I I I I 1 I 

1,s. I.S. 

489 

I I 1 I I I I I 

I.S. 

I I I I I I 1 I I I 

I I I I I I I I I I 

I S .  

I I I I I 1 I I I I 

IS. I.S. 

I I I I I I I I I I 

100 2w 1w 200 100 200 100 200 100 200 

Pound. Per Hour 01 ~ r a w l ~ n g  

Figure~lV-1 
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LML-cuLt%LHQ!&am 

F I S H I N G  
DEPTH TOIAL  EFFORT  CATCH/ 

C30 

30-39  1,410 8 . 5  252 

40-49  422 2 . 1  201 

80-59 

60-69 

70-79 

80-89 

TOTAL 1.832 7 . 7  

Avg. catchthr. 
for a l l   d e p t h s  238 

Table IV-3 
POUNDS OF SCALLOPS CAUGHT PER HOUR OF SUCCESSFUL TRAWLING 

BY REGIONS  AND  DEPTH ZONES IN THE  GULF OF ALASKA 

ICY BAY TO --- 
FISHING F I S H I N G  

TOTAL  EFFORT  CATCHI TOIAL EFFORT CATCH1 TOTAL EFFORT CATCH/ 
F I S H I N G  

5 A m L H Q ! & a - u ~ m m ~ ~  

25 .3 

28 1 . 0  

115 . 5  

165 2.5 

92 2.5 

10 1.1 

435 7 .9  

1.S." 78 .5  

I.S. 830 4.0 

1,s. 418 2.0  

65 398 2 . 1  

37 

I . S .  

1 ,115   8 .6  

55 

1,s.  

208  108 1 . 3  1 , s .  

208  1.422 5 . 7  212 

188  196 3 .5  86 

1,726  11 .5  

199 150 

COOK I N L E I  KODIAK-SHELIKOF 
F I S H I N G   F I S H I N G  

TOTAL EFFORT CATCH1 TOTAL EFFORT CATCH) 
CATCH iHOUQ.5) HOUR CAICH (HOURS) HOUR - 

3 7 8  
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Table IV-4 

CATCH  AND VALUE OF SEA SCALLOPS IN ALASKA 

(SOUTHEAST  AND  KODIAK  REGIONS) 
1968-1 973 

Year 1 PlNl Lbs. 1,000 Dollars 

1968 
1969 
1970 
1971 
1972 
1973 

1,734 
1.888 
1,440 

931 
1,167 
1,109.4 

1.587 
1,542* 
1,420 

990 
1.400 
1.331 

*Includes Chignik 

SOURCES 
Fisheries of the United States, National  Oceanic  and  Atmospheric  Administration,  National  Fisheries  Service. C.F.S.No. 
5600. March 1971, C.F.S. No. 5900, March 1972,  C.F.S.  No.  6100, March, 1973, and C.F.S.  No. 6400, March 1974. 

Fishery  Statistics of the United States, U.S. Dept.  of  the  Interior.  Bureau  of  Commercial  Fisheries,  Statistical  Digests  from 
1939-1967. 

FisheryStatisticsofthe UnitedStates,NationalOceanicandAtmosphericAdministration,NationalMarineFisheriesSer- 
vice.  Statistical  Digests No. 62, 1968;  No. 63, 1969; No. 64. 1970;  No. 65. 1971. 

Alaska  Catch and Production,  Commercial  Fishery  Statistics,  Alaska  Department  of  Fish  and  Game,  Statistical  Leaflets 
No. 23, 1971; No. 25. 1972; No. 26, 1973. 
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2 .  THE CLAM FISHERY 

INTRODUCTION 

The clam resource of the Gulf of Alaska cons is t s  of approximately 

160 different  species  of  clams,  about 28 of which can be u t i l i z e d  comer- 

c i a l l y .  (") The f ishery is  essentially  supported by three  species ,   the   razor  

clam (Si l iqua  patula) ,   the   but ter  clam (Saxidomus giganteus) and the cockle 

(Clinocardium n u t t a l l i ) .  There  appears t o  be substant ia l   s tocks of soft-shell  

clams (Mya t runca ta )   a t  Cold Bay and Kachemak  Bay and large  population of surf 

clams (Spisula  alaskana)  occurring  subtidally  in many areas  of  central  Alaska. 

However, the  importance and s i z e  of populations of minor species which may 

have a comnercial  potential i s   l a r g e l y  unknown. (12) 

RAZOR CLAM (12) 

DISTRIBUTION 

The razor clam i s   d i s t r ibu ted - f rom Pismo Beach, Ca l i fo rn ia ,   t o   t he  

Bering  Sea. I t  occurs i n  comnercial  quantities from Tillamook Head, Oregon, 

to  the  western end of  the  Alaska  Peninsula. In Alaska,  comnercial  stocks 

occur'on  the  shores of Cook I n l e t ,  Orcas In l e t ,  the Copper River  delta  near 

Cordova, and the mainland s ide  of Shelikof  Strait.(")  (Figure  1v-5)(13) 

Razor clams a r e  found in te r t ida l ly   to   severa l  fathoms i n  depth on 

the  sandy ocean  beaches  of the open coast .  Fine sand w i t h  some g l a c i a l   s i l t ,  

a s  found a t  Karls Bar loca t ed   a t  Orcas Inlet   near Cordova, i s  typical of 

Alaska clam-producing areas .  Near Kodiak, the  large beds a t  Swickshak and 

Hallo Bay consis t  of fine  sand,  volcanic  ash and some glacial  mud. A t  Cook 



In le t ,   razor  clams a re  found i n  substrata  varying from almost  entirely  coarse 

white sand (Deep Creek area)   to  a fine  sand-clay-gravel  mixture a t  Clam Gulch. 

Razor clams wil l   a lso be found in the mouths of coastal  harbors, b u t  

growth i s  usual ly   infer ior   in  these locations.  They a re  not found i n  enclosed 

bodies  of  waters. 

(12)  

NATURAL HISTORY  NOTES 

Spawning comnences when rising water  temperatures  reach 13"C., 

usually i n  July  in  Alaska. Spawning takes  place  over a period of several 

weeks. Female razor clams may produce six t o  ten million eggs annually. 

Ferti l ization  takes  place i n  the open water and the eggs hatch  into  larvae 

w i t h i n  a few hours t o  a few days  following  fert i l ization; development depends 

on water  temperature. The larvae exist a s  free-swimming veligers f o r   f i v e   t o  

sixteen weeks. After the vel iger   s tage,  the young clams  develop a shell and 

s e t t l e   t o  the bottom where they "set" in to  the top  layer of sand.  In  years  of 

heavy setting, as many a s  1,000 t o  1,500 young clams per square  foot  of beach 

are found. However, because of their de l ica te  structure, h i g h  mor ta l i t i es   a re  

comnon a t  this stage. 

Juvenile clams grow slowly  through the f a l l  and winter months. 

Growth accelerates  d u r i n g  the spr ing  w i t h  warming waters and increased  food 

supply and continues a t  a rapid  ra te  through the sumner. The growth r a t e  of 

razor clams var ies  w i t h  loca l i ty .  In  Alaska, i n i t i a l  growth r a t e  i s  slower 

than i n  the northwest  states. 

FISHERY  INFORMATION 

Razor  clams reach a harvestable  lenath of  100 mn (aDDroximate1.v four 

inches) i n  t o  o r  more years i n  the northwest  states. The razor clams of the 

Swikshak and Cordova beaches do not  reach a harvestable length u n t i l  their 
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f i f t h  and s ix th  years,   respectively.  However, Cook In l e t  clams appear  to grow 

much faster,   reaching  harvestable  length  in  their  t h i r d  year.  In Alaska,  ages 

of clams u p  t o  19 years have been recorded. 

Razor clams are  harvested  only from c e r t i f i e d  beaches  because of 

paralyt ic   shel l f ish  poison (PSP). The principal  clamning  areas  are  located on 

Kodiak Island, the Cordova region and Cook In l e t .  The recent  harvest  trend 

indicates   that   razor  clam production has been slowly  declining  since 1960 t o  

an al l - t ime low of  38,916 pounds in  1969 (Table IV-5), recovering  substantially 

i n  1970. The reasons  for  the  decline  are  not known. However, several  reasons 

may be responsible:  (1)  overfishing  of  the known and accessible clam stock; 

(2)  lack of marketing  resources  coupled w i t h  increasing  operational  costs  to 

the  processor; and (3) the  education of the  general  public  to  the PSP problem 

in  Alaska.  (12) 

BUTTER  CLAM(^^) 

DISTRIBUTION 

This species  occurs from Humboldt  Bay, Cal i fornia ,  northward to   t he  

Aleutian  Islands.  Butter clams a r e  found on the lower l eve l s  of the in t e r t i da l  

zone  out t o  depths  of  about 30 fee t ,   usua l ly  on well-protected  beaches. 

Butter  clams  are  primarily found i n  a mixed gravel-sand-mud substraturm  although 

they  occasionally  occur  in sand  bottoms. They a r e  found w i t h i n  the upper 12 

inches  of the substratum. 

NATURAL HISTORY  NOTES 

Sexes are   separate ,  and spawning occurs a t  about 20°C. Fe r t i l i za t ion  

i s  accomplished externally.  After  hatching,  the  larvae  are free-swimming f o r  
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20 to 30 days after which time the larvae  metamorphose  into set clams and 

settle to the substratum. 

Progressive growth is  extremely slow in Alaskan  waters.  Butter 

clams take from 15 to 20 years to  reach  a diameter of 2-1/2 inches  or com- 

mercial  size. 

Spawning  is  largely  regulated by warming  temperatures.  Successful 

spawning and setting  of  butter clams is at best sporadic in the cool  Alaskan 

waters.  For  example,  certain  British  Columbia  butter clam beds  have  had  only 

one major  spawning  and  setting in 20 years. The inability to reproduce has 

been attributed  to low temperatures. 

FISHERY INFORMATION 
The butter  clam  industry began  in 1930 in southeastern Alaska with  a 

catch of 25,000 pounds worth about $720 to the fishermen.  During the period 

1942-1946, the industry grew to  significant  importance in Alaska.  Expansion 

was  primarily due to the wartime demand for shellfish products.  During this 

period, the butter clam fishery of central  Alaska was conducted at a  relatively 

low level (Table 1). 

During the 1945-1946 season,  regulatory  action  brought about by the 

presence of paralytic  shellfish  toxin in the product  curtailed the industry. 

The industry has never  recovered  from the legal action and essentially  died in 

central  Alaska after 1955. (12) 
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COCKLE (12) 

DISTRIBUTION 

This  species  occurs  from San Diego to   the   Ber ing  Sea. It is most 

common i n   B r i t i s h  Columbia and i n  Puget Sound, Washington  waters. 

Cockles  are  found i n   b o t h   i n t e r t i d a l  and  deep water, one t o   t h r e e  

inches  beneath  the  surface o f   t he   bo t tom and a r e   o f t e n   o n l y   p a r t i a l l y   b u r i e d .  

They appear t o   p r e f e r  a substratum o f  mixed sand and mud and a re  comnonly 

found on ee l -g rass   f l a t s .  

NATURAL HISTORY NOTES 

The cock le   d i f f e rs   f rom  the   razo r  and b u t t e r  clams i n   t h a t  i t  is 

hermaphrodit ic,  i .e.,   individuals  produce  both sperm  and  eggs.  Spawning 

commence i n  the sumner and cont inues   fo r  some t i m e .   F e r t i l i z a t i o n   i s   e x t e r n a l  

in   the  surrounding  waters .  The la rvae   a re   f ree  swimming. A f t e r  a period, 

they   se t   in to   the   subs t ra tum where they occupy a semi-permanent  space. 

COCKLE  FISHERY 

The south-central  coast o f  Alaska  formerly was the  ch ie f   source 

i n   t h e   U n i t e d   S t a t e s  o f  these  clams. Because cockles and b u t t e r  clams o f ten  

occurred i n  the same v i c i n i t y ,   t h e y  were harves ted   jo in t l y   in   the   comnerc ia l  

catch. The major   f i shery   fo r   cock les  was loca ted  on Kodiak  Island and i n  

the  Cordova reg ion.  

Dur ing  the  per iod 1943-1962, s i g n i f i c a n t   f l u c t u a t i o n s   o c c u r r e d   i n  

cockle  landings. Connnercial landings peaked i n  1960 w i t h  a ca tch   o f   about  

1.3 m i l l i o n  pounds whole  weight  with a value o f  $165,138 t o   t h e  fishermen. 

L a n d i n g s   a b r u p t l y   f e l l   o f f   i n   t h e  1961-1962  seasons,  and the   f i shery  has 

become essent ia l ly   nonexis tent   s ince  that   t ime.  



CLAM FISHERY STATUS AND FUTURE  OUTLOOK 

The c lam  indust ry  i s  on a  downward trend.  Since 1961, the   i ndus t r y  

has  been p r i m a r i l y  dependent  on razor  clams.  Landings o f  razor  clams have 

been  reduced in   recen t   yea rs .  The d e c l i n e   i n   l a n d i n g s   i s   n o t   o n l y   i n d i c a t i v e  

o f   ove r f i sh ing ,   bu t ,   a l so ,   re f l ec ts   t he   pa ra l y t i c   she l l f i sh   po i son ing  (PSP) 

problem. As a result,   conmercial  clam  digging  occurs  only on c e r t i f i e d  beaches 

i n   t h e  Kodiak,  Cordova and Cook I n l e t  areas. A t  present,   razor clams are   the  

only  species  being  commercial ly  harvested and processed  by  the  industry.  This 

i s  probably because razor  clams e l i m i n a t e   t h e   t o x i n   r a p i d l y .  Most o f   t h e  

t o x i n   i s   e l i m i n a t e d   b y  removal o r   c l e a n i n g   o f   t h e  stomach which i s  standard 

prac t ice   in   razor   c lam  opera t ions .  

The f a t e   o f   t h e  c lam  indus t ry   la rge ly  depends on the  development o f  

economical ly  feasible methods t o   d e t o x i f y  clams.  Depuration o f   t h e   t o x i n  

through  holding i n  “clean”  waters seems t o  be the  most  promising method. (12) 
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Table IV-5 

RAZOR CLAM HARVEST IN CENTRAL ALASKA 
1927-1973 

Thousands of Pounds & Thousands of Dollars 

Year 

1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Quantity 

222 
128 
246 
299 
366 
614 
365 
273 
300 
273 
281 
275 
296 
349 
179 
391 
642 
576 
597 
632 

428 
212 

595 
771 
824 
445 
520 
430 
689 
508 
543 
232 
394 
445 
324 
240 
144 
42 
89 

60 
29 

79 

160 
86 

243 
214 
231 

Value 

29 
21 
41 
48 
61 
89 
49 
38 
38 
40 
47 
39 
48 
73 
47 

124 
70 

111 
115 
162 
58 

128 
204 
264 
348 
1 65 
193 

256 
160 

189 
202 

131 
86 

165 
120 
79 
52 
20 
40 

30 
9 

20 
13 
40 
70 
68 
89 

SOURCES 
Fisheriesofthe UnitedSfafes,  National Oceanicand Atmospheric  Administration.  National  FisheriesSewice, C.F.S.No. 
5600. March 1971,  C.F.S. No. 5900, March 1972.  C.F.S.  No.  6100,  March,  1973, and C.F.S.  No. 6400, March 1974. 

Fishery  Statistics of the United States, U.S. Dept. ofthe Interior, Bureauof Commercial  Fisheries,  Statistical Digestsfrom 
1939-1967. 

Fi~heryStafisficsoftheUnitedStates,NationalOceanicandAtmosphericAdministration.NationalMarineFisheriesSer- 
vice,  Statistical  Digests  No. 62. 1968;  No.  63.  1969;  No.  64,  1970;  No. 65, 1971. 
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Alaska  Catch  and  Production,  Commercial,  Fishery  Statistics.  Alaska  Department of Fish  and  Game,  Statistical  Leaflets 
No.  23,  1971;  No. 25. 1972; No. 26,  1973. 
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3. THE ABALONE FISHERY 

DISTRIBUTION 

The Alaskan  Abalone, o r   p in to   aba lone ,   Ha l i o t i s  kamtschatkana, 

i s  abundant along  the  outs ide  coastal   waters  of   Southeastern  Alaska  f rom 

Dixon  Entrance t o   I c y   S t r a i t s .  However, f ishermen  have  reported  that i t  

may a lso  be found  west  from Cape Spencer t o   t h e  sand  beaches o f   the   Yakuta t  

NATURAL HISTORY NOTES 

Abalones are  mar ine  snai ls   be longing  to   the genus H a l i o t i s ,   f a m i l y  

Hal io t idae,  and a r e   r e l a t e d   t o  clams, oysters,  mussels and squids. The 

Alaskan  abalone i s  one of   the  smal lest   spec ies  o f   abalone.  It grows t o  

s ix   inches i n  l e n g t h ,   b u t   i s   r a r e l y   f o u n d   l o n g e r   t h a n   f i v e  and a ha l f   inches .  

The Alaskan  abalone  apparent ly  requires  the  inf luence  of  deep 

ocean swel ls .  They do not   occur   far   f rom  the  outs ide  coast ,  and are  found 

i n   t h i c k  kt.11: beds and i n  rock  cracks and c rev ices  where waves cannot  easi ly 

d is lodge them. On  1:tore ex2osed is lands  and rocks,  t t .ey  are  general ly  found 

on  the  lee  s ide.   In  deeper  water  they  occur i n  exposed areas i n  boulder 

patches  near  kelp beds  and  sandy bottoms.  Although  abalone  can be hand 

picked  dur ing  extreme  low  t ides  they  are  most c o m n  from  low-low  water  to 

depths o f  30 t o  40 fee t .  

Karine  algae,  from  minute  forms t o   g i a n t   k e l p ,   a r e   t h e   p r i n c i p l e  

food o f  abalone. 



ABALONE  FISHERY 

Alaskan  coastal  natives have long  used abalone  as a supplementa 

food. The subsistence  use o f  abalone  continues and there  has  been consi -  

de rab le   i n te res t   i n   deve lop ing  a coli imercial  f ishery. Each year  the  Alask 

Department o f   F i s h  and Game issues  permits  to  f ishermen who would l i k e   t o  

develop a commercial  abalone  f ishery. However, i n   n e a r l y   a l l   e x p e r i e n c e s ,  

f ishermen  using scuba gear  have  found  only meager p r o f i t s .  The recovery 

o f  abalone meat i s  smal l   fo r   the  expense  and e f f o r t   i n v o l v e d .  

Abalone landings i n  P.laska f o r   t h e   p e r i o d  1964 t o  1973 are shown 

i n  Table IV-6. 
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Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Table IV-6 
ABALONE LANDINGS IN ALASKA 

Thousands of Pounds & Thousands of Dollars 
1964-1973 

Quantity 

1 

5 
4 

2.6 
1 

3.0 

Value 

1 

5 
6 
.* 
- *  

2 
2.6 
3.1 

*No Production\l968 and 196g 

SOURCES 
Fisheriesofthe UniiedSiates,  National Oceanicand Atmospheric  Administration,  National  Fisheries  Sewice, C,F.S.NO, 
5600. March 1971.  C.F.S.  No.  5900. March 1972,  C.F.S. No. 6100,  March,  1973,  and C.F.S. No. 6400, March 1974. 

Fishery  SiaiiSiicSOffhe  UnitedSiates, U.S. Dept.of  the  Interior, Bureauof Commercial  Fisheries,StatisticaI Digestsfrom 
1939-1967. 

FisherySiaiisiicsoffhe UniiedSiates,NationalOcea~icandAtmosphericAdministration,Nationa~Marin~Fishe~i~Ser. 
vice,  Statistical  Digests  No. 62.  1968; No. 63, 1969; No. 6 4 ,  1970; No. 65,  1971. 

Alaska  Catch and Produciion,  Commercial  Fishery  Siaiistics,  Alaska  Department of Fish  and  Game,  Statistical  Leaflets 
No. 23.  1971; NO. 25.  1972; No. 26.  1973. 
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V .  THE FISH  RESOURCES 

1 .  THE GROUNDFISH RESOURCES 

INTRODUCTION 

Virtually  all   groundfish  exploitation has been carr ied on  by the 

l a r g e   f l e e t s  from the  Soviet Union  and Japan. The  main species  in  the Gulf o f  

Alaska  groundfish  catch, which has  averaged  over 200,000 metric  tons  annually, 

i s   Pac i f i c  ocean perch.  Exploratory  trawl  sampling  described by Alverson e t  

a1(15)  indicated  that  ocean perch made u p  from sixty-two to   ninety-eight  

percent  of  the  total   rockfish  catch  at  sampling stations  throughout  the  northeast 

Pacif ic .  

Russian data  give no indication  of  other  species i n  t h e i r  Gulf of 

Alaska  groundfish  catch. However, i t  can be assumed t o  be similar t o  Japanese 

trawl  catches  in  the  region. These show tha t  blackcod (sab lef i sh)  and Alaska 

pollock  are  the second most abundant species,  together  comprising  about  fourteen 

percent  of  the  catch. However, the main abundance of  pollock  appears t o  be in 

the Shumigan area  of  the  Aleutian  chain. Blackcod appears  to be  more uniformly 

distributed  throughout  the  Gulf, and a l so  makes u p  greater  than  ninety  percent 

of Japanese  longline  catches which, i n  1968, made up thirteen  percent of the 

total  Japanese  groundfish  catch  in  the Gulf of  Alaska. 

During the  past  several  decades,  the  National Marine Fisheries 

Service,  formerly  the Bureau of Comnercial Fisher ies ,  and the International 

Pacific  Halibut Comnission have conducted extensive  f ish and shellfish  surveys 

in  waters  overlying  the  continental  shelf and slope i n  the  Northeastern  Pacific 

Ocean. ( l 6 > l 7 )  During these  surveys,   f ish and shel l f ish  populat ions were sampled 

with o t t e r   t r awls ,  shrimp trawls and beam trawls.  These  exploratory  trawls  provide 

an excellent  source  to  determine  the  type,   distribution, and densit ies  of 



demersal fish and shellfish species tha t   i nhab i t  these waters,   especially  in 

areas where no c m e r c i a l  f i s h i n g  was conducted. 

NATIONAL  MARINE  FISHERIES  SERVICE (BCF)  EXPLORATORY TRAWLS 

Data used i n  this report  were taken from 2,463 exploratory  drags 

conducted by the National Marine Fisheries Service  s tar t ing i n  1950 and ending 

i n  1968 i n  the offshore and inside waters around the Gulf of  Alaska; and from 

432 drags  conducted from May 3,  1969 to   Ju ly  25, 1971!5)To f ac i l i t a t e   ana lys i s  

o f  the data ,  the G u l f  of  Alaska area was divided  into five regions, namely: 1 )  

Southeastern Alaska - from Dixon Entrance t o  Cape Spencer  including the inside 

waters; 2 )  Yakutat  region - from Cape Spencer t o  Cape S t .  Elias;  3)  Prince 

William Sound region - from west of Cape St.   Elias  to Pye Island; 4)  Cook 

In l e t ;  and 5)  Kodiak-Shelikof  region, which covers  al l   parts around Shelikof 

S t ra ight  up t o  west end of Kodiak Island. 

For the 1969-1971 exploratory  drags, the re la t ive  abundance of  catch 

f o r   a l l  species i n  the three Gulf regions and depth zones  followed the same 

trend  as the 1950-1968 drags except for  scallops.  

The data were analyzed t o  determine the average  catch per u n i t  of 

successful  trawling  of  a  particular  species  or  groups  of species by regions and 

by depth  intervals .  A 50-fathom depth interval  was used fo r  the continental 

shelf (1-99  fathoms) and upper continental  slope (100-199 fathoms). Beyond the 
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200-fathom  contour,  100-fathom  intervals were  chosen t o   e v a l u a t e   d i s t r i b u t i o n  

and  abundance p a t t e r n s   i n  deeper  waters. 

Catches  from  successful  sampling  stations were evaluated  by  major 

f i s h  groups f o r   t h e  demersal f i s h  species,   except  hal ibut  and sablef ish  which 

were analyzed  separately.  Trace  (10 1 bs . )  catches were excluded  from  the 

ana lys is ;  however, t he   l oca t i on   o f   d rags   t ak ing  each haul was determined as the  

median  between the  deepest and shal lowest  depths  recorded  for each exp lo ra to ry  

drag. The t o t a l  m ines   t rawled   fo r   the   spec i f i c   depth   in te rva l  was determined 

and converted t o  hours t o   e s t a b l i s h   s t a n d a r d   u n i t s   o f   f i s h i n g   t i m e .  Average 

catches  are computed per   hour   o f   successfu l   t rawl ing.  (5) 

On areas o f   m u l t i p l e   d e p t h  zone  sampling, the  highes  average  catch 

per  hour o f   t r a w l i n g   f o r  demersal f i s h  species  occurred i n   t h e   o u t e r   s h e l f  (50- 

99 fathoms) and inner   s lope (100-149 fathoms).  Alverson  (1968)(18)  signif ied 

t h a t   t h e   g r e a t e s t   d e n s i t y   o f  demersal f i s h e s   i n   t h e   G u l f   o f   A l a s k a   r e g i o n  

occurred on the  cont inenta l   s lope  ra ther   than on the   con t inenta l   she l f .   Th is  

i s  e s p e c i a l l y   t r u e  among the  rockf ishes,   sablef ish,  and some flounder  species. 

Most  demersal  fishes  concentrate i n   t h e  deeper  port ion o f  t h e i r   v e r t i c a l   d e p t h  

range  dur ing  the  winter  months and move t o  shal lower  depths  dur ing  spr ing and 

sumner. 

RESULTS  OF  EXPLORATORY  TRAWLS - 
INTERNATIONAL PACIFIC HALIBUT COMMISSION 

I n   a d d i t i o n  to  e x p l o r a t o r y   f i s h i n g   i n   t h e   G u l f  o f  Alaska  by  the 

Bureau o f  Comnercial  Fisheries and i t s '  successor agency, National  Marine 

F isher ies  Serv ice,   the  In ternat ional   Pac i f ic   Hal ibut   Comniss ion (IPHC) 
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also  conducted  trawl  surveys i n  those  waters  from 1961 t o  1963. (16) The 

IPHC data will prove  useful  i n   e v a l u a t i n g   p o t e n t i a l  new f i s h e r i e s ,  and 

shou ld   f u rn i sh   i nd i ces   o f  abundance which  can be  compared w i t h  more recent  

surveys,  thus  providing an i n d i c a t i o n   o f  change i n   t h e   s t a t u s   o f   t h e  

f i shery   resources   dur ing   the   pas t  decade. The IPHC survey was conducted 

between Cape Spencer  and Unimak Island,  Alaska; 1,272 hauls were  completed 

w i t h  a bottom  t rawl  which was commonly used  by Paci f ic   coast  f ishermen. (6) 

Seasonal  changes i n   t h e  abundance o f  commercial ly  important 

(o r   po ten t i a l l y   va luab le )   g round f i sh  were examined f o r   f o u r   a r e a s   w i t h i n  

t h e  Gulf o f  Alaska and f o r   f i v e   d e p t h  zones. Resu l ts   ind ica ted   tha t  

commercial ly  valuable  groundf ish were  more abundant i n   t h e   P e n i n s u l a  and 

Kodiak  areas  than i n   t h e  Kenai o r  Yakutat  areas. The g r e a t e s t   a v a i l a b i l i t y  

o f   va luab le   g round f i sh  was dur ing   the  summer and f a l l  seasons when most 

f i s h   o c c u r r e d   w i t h i n   t h e   s h a l l o w e r   p o r t i o n   o f   t h e i r   r a n g e ,   p a r t i c u l a r l y  

i n  waters  south  of Unimak Is land,   east  and south o f  Afognak Is land,  and 

several  areas  south and west  of  Kodiak  Island. 

Flounders  dominated  the  groundfish  catch  both i n  abundance and i n  

numbers of   va luable  spec ies.  The Gul f -wide  average  catch  ra te  o f   f lounders 

was 382 pounds per   hour   t rawled compared w i t h  182 pounds fo r   round f i sh ,  and 

63  pounds f o r   r o c k f i s h .  The average  ca tch   ra te   o f   k ing  and snow crab combined 

was 368 pounds per  hour  trawled. 

Arrowtooth  f lounder   ( turbot )  was t h e  most  abundant groundf ish 

throughout  the Gulf. This  species  occurred i n  a l l  depth zones  and i n  a l l  

the  areas  surveyed  but was most  abundant i n  the  western  Gul f   at   depths 

greater   than 99  fathoms.  Average catch  rates  reached 2,500 pounds per  hour 

t r a w l e d   a t   d e p t h s   o f  200-260 fathoms i n   t h e  Kodiak  area  during  the  spring. 



Flathead  sole  ranked second i n  f lounder  abundance  and t h i r d   i n  

groundf ish abundance. T h e i r   d i s t r i b u t i o n  was f a i r l y   u n i f o r m   t h r o u g h o u t   t h e  

Gu l f  and they were general ly  most abundant  between  100 and 199  fathoms. 

Abundance was notably   lower  i n   t h e   w i n t e r .  

P a c i f i c   h a l i b u t   r a n k e d   t h i r d   i n   f l o u n d e r  abundance, p a r t i c u l a r l y  

i n  the  Kodiak and Peninsula  regions.  Highest  catch  rates i n   a l l   r e g i o n s  

occurred  dur ing  the  spr ing and sumner a t  depth o f  1049 fathoms, and decl ined 

d u r i n g   f a l l  and w in te r  when h a l i b u t  moved i n t o  deeper  waters. 

Gulf-wide abundance o f   r o c k   s o l e  was fou r th   i n   t he   f l ounder   g roup  

and seventh i n  the   g roundf ish  community. This  species was the  dominant 

f lounder  in   the   wes tern   Gu l f   a t   sha l low  depths .   H ighes t   dens i t ies   occur red  

du r ing   t he  summer and f a l l  i n  the  Kodiak  area  at  depths  of  1-49  fathoms. 

Rex and Dover sole  ranked f i f t h  and s i x t h  i n  f lounder  abundance. 

H ighes t   ca tch   ra tes   o f   rex   so le   occur red   in   the   Kod iak   a rea   dur ing   the  

s p r i n g   a t   d e p t h s   o f  100-199  fathoms.  Dover so le   ca tch   ra tes  were h ighest  

i n   t h e  Kodiak and Kenai   areas  dur ing  the  spr ing and sumner a t   t h e   g r e a t e s t  

depths sampled. I t  appears t h a t  a s u b s t a n t i a l   p a r t   o f   t h e  Dover so le  

resource i n   t he   Gu l f   p robab ly   occu rs  i n  waters  deeper  than  those  included 

i n   t h e  survey. 

The w a l l e y e   ( P a c i f i c )   p o l l o c k   c a t c h   r a t e  was t h e  second h ighest  

among the   round f i sh  and f i f t h  h ighest  among a l l   t he   g round f i sh .   Po l l ock  

was w ide ly   d is t r ibu ted   th roughout   the   Gu l f   bu t  was most abundant i n  the 

Kodiak and Peninsula  areas where h ighest   catch  ra tes  occurred  dur ing  the 

sumner and f a l l   a t  depths o f  100-199  fathoms.  Results o f   r e c e n t  NMFS 

surveys   ind ica te   tha t   the   po l lock  abundance throughout  the  Gulf  may be 

considerably  h igher now than when the  IPHC survey  occurred. 



Pacif ic  cod ranked t h i r d  i n  roundfish abundance and eighth  in 

groundfish abundance on a Gulf-wide basis .  Its geographic  distribution 

was s imi l a r   t o  t h a t  of pollock  except  that cod occupied a wider  range 

of depths. Highest  average  catch  rates  usually  occurred a t  depths 

less  than 100 fathoms  during the spring and summer o r   g rea t e r  t h a n  99 

fathoms d u r i n g  the f a l l  and winter. 

Sablefish  (blackcod) ranked f i f t h   i n  Gulf-wide  abundance  of 

roundfish and eleventh in  groundfish abundance.  Although sablefish  are 

present  throughout the Gulf,  they were most abundant i n  the Peninsula and 

Kodiak regions.  This  species is  a l so  a deepwater form and therefore was 

not  adequately  covered by the survey. Highest average  catch rates were 

a t  depths  of 200-260 fathoms  during the spring i n  the Kodiak area and 

a t  150-199 fathoms during  the summer in the Peninsula  area. 



ROCKFISH 

DESCRIPTION AND ABUNDANCE 

Rockfish  populations i n  all  regions  are  underestimated  since 

these  groups  are known t o  be d is t r ibu ted  both on the ocean obttom and a t  

considerable  distances above i t .  The rockfish group was represented by 

a grea te r  number of  species  than any other   f ish group sampled i n  Bureau 

of Comnercial Fisheries  (National Marine Fisheries  Service)  exploratory 

trawls from 1950-1968. ( 5 )  About 20 rockfish  species,   mostly from the 

genus Sebastodes were identified  in  the  Gulf. Two species o f  the  genus 

Sebastolobus, both of which are  deep-water  inhabitants  contributed much 

to   the  rockfish  catches beyond 99 fathoms. Many of the  Sebastodes  species 

appear t o  be primary  pelagic forms and large  catches  of  rockfishes were 

reported  taken  in  midwater  trawls. For this reason,  these  species had the 

greatest  bathymetric  range,  occurring i n  a l l  depth  zones  sampled.(5) 

RESULTS OF EXPLORATORY TRAWLS - 
NATIONAL  MARINE FISHERIES  SERVICE 

Generally,  the  average  catch of  rockfish per hour of  exploratory 

trawling  increased w i t h  depth  until i t  reached i t s  maximum in  the 100 t o  

149-fathom depth zone (Table V-1 and Figure V-1). Rockfishes were mostly 

encountered  in  the  offshore  waters of a l l   regions;   rarely were they found in 

the  inside  waters i n  southeastern  Alaska.  Furthermore, the number of  species 

caught  decreased  in  the  inside  waters.  Pacific ocean perch, the most 

important  single  species  of  rockfish dominated the  catches on the outer  conti-  

nental  shelf and upper slope (50-149 fathoms)  in  the Gulf of  Alaska. I t  

was the  principal  species  caught i n  a l l   regions and in  almost  all  depth zones 

samples, and  was second to   tu rbot   as   the  most abundant species  caught i n  the 
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Table V-1 
POUNDS OF ROCKFISH CAUGHT PER HOUR OF SUCCESSFUL TRAWLING 

BY REGIONS AND DEPTH ZONES IN THE GULF OF  ALASKA 

S. E. UKA Yb P. w. SOUND KODLQSHULKOF - 
FISHING FISHING FISHING FISHING FISHING 

DEPTH TOTAL  EFFORT  CATCHI  TOTAL EFFORT CATCH/  TOTAL  EFFORT  CATCHI  TOTAL  EFFORT  CATCH/ TOTAL EFFORT CATCH/ 
~~~~~~ ~ 

FM. _ c B T c H u 1 Q u B s z - H p u B ~ ~ - H p u B ~ ~ l l Q u B ~ ~ l l Q v B ~ u i Q L I B s l ~  

1 - 4 9  - - 65 1 . 0  l.SA/ - 240  2.0  120 

50-99  30,923  23.5  1.316  3,090  16.5  187  21.236  58.1  366 - - 23,184$,  29.9  775 

100-149  142,363  94 .2   1 ,511  14 ,231  25 .8   552  27 ,668  59 .3   466 - - 6,243  15.5  403 

150-199  14,100 14.4 979  1 .072  5 .0  215  1 .560  6 .0  260 300 1 .o 1 , s .  

200-299  500  2 .0  250  2 ,315  3 .1  747 - 
300-399 - - - - - - - - - 

TOTAL 187,886  134.1   20 ,708  5 .04   50 ,529  124.4   29 ,967"   48 .4  

Avg. catch /hr .  
for a l l  depths 1,401 41 1 406 

*Include#  exploratory drag data far the  period 5-31-69 to 7-25-71.  
LIInadequate  sampling 

619 
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Gulf   of   Alaska  area  (Table V-2). It accounted fo r   ove r  62 percent   o f   the  

en t i re   rock f i sh   ca tches   a t   dep ths   up   t o  199 fathoms. The la rges t   ca tch   ra tes  

o f   r o c k f i s h   i n  Bureau o f  Commercial F isher ies   t rawls   occur red   in   sou theas tern  

Alaska i n  the 100-149 fathom  depth  interval   (Figure V-2). P a c i f i c  ocean 

perch made up approximately 74 percent  of   the  southeastern  Alaska  rockf ish 

catch. (5 )  The G u l f - w i d e   d i s t r i b u t i o n   o f   r o c k f i s h   i s  shown i n  F igure  V-3. 

Table V-2 

Ten m s t   f r e q u e n t l y  encountered and most  abundant  demersal f i s h  species i n  

the   Gu l f   o f   A laska.  

Frequently  Encountered Most  Abundant 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 .  

9. 

10. 

Arrowtooth  f lounder   or   turbot  

P a c i f i c   h a l i b u t  

Flathead  sole 

P a c i f i c  cod 

Walleye  pol lack 

P a c i f i c  ocean perch 

Rex so le  

Sab le f i sh  

Skate 

Rock so le  

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 
9. 

10. 

Arrowtooth  f lounder 

P a c i f i c  ocean perch 

Flathead  sole 

Walleye  pollack 

Rock so le  

Pac i f i c   cod  

Dover so le  

Sab le f i sh  

P a c i f i c   h a l i b u t  

Starry   f lounder   (15)  
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PACIFIC OCEAN PERCH 

INTRODUCTION 

Pacific Ocean perch are  distributed  along the continental  shelf 

and slope  areas from La Jol la ,   Cal i fornia ,   to   the  Kuri le   Is lands  in  the 

northwest Pacif ic ,  as well as i n  the continental  slope  regions  of the Bering 

Sea. Ocean perch a re  commonly found  near or somewhat off  the bottom i n  

depths from 75 t o  230 fathoms, and are  usually around the 90-fathom contour. 

Common habi ta ts  o f  th i s   spec ies   a re   the   gu l l ies ,  canyons and other submarine 

depressions of the upper continental  slope.  (19) 

NATURAL HISTORY NOTES 

The movement of  ocean perch in the Gulf of  Alaska occurs from May to  

September, pr incipal ly   in  the Unimak Pass  area  of the eastern  Aleutians. A t  

this  t ime,  schools of fish  are  in  deprhs  mostly between 75 go 100 fathoms. 

Feeding ceases  during  mating,  after which the f i s h  school by sex. Most of 

these schools  migrate  into the northern and northeastern  Gulf,  females  going 

a s  f a r   a s   t h e  Yakutat area.  Some concentrations of females remain i n  t h e  

Unimak Pass region. While in the northern G u l f  of  Alaska,  schools of mature 

females are found i n  depths of from 120 t o  225 fathoms.(lg) 

Research on the dis t r ibut ion of  ocean  perch larvae  in the Gulf of 

Alaska indicates t h a t  the northern Gulf i s  an  important spawning area.  

The dens i t ies  and abundance  of  ocean  perch larvae  are highest i n  the Yakutat 

area,  the Kodiak Island  area  ranking second in abundance. Lesser dens i t ies  

were found in the Shumigan  and Unimak Island  areas. Ocean perch larvae  appear 

in  l a t e  April and May over the en t i r e  Gulf of Alaska in waters over bottom 

depths  of 90 t o  350 fathoms. Larvae have been found over continental  shelf and 

(19) 
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slope areas   as   fa r   as   e igh ty   to  one hundred miles from shore, and continue  to 

be found unt i l   ea r ly  June  in the western G u l f  and a s   l a t e   a s  mid-July  in the 

eastern  part   of the region.(16) 

During t h e i r   f i r s t   y e a r ,  ocean perch lead a pe lag ic   ex is tence ,   a t  

which time their d is t r ibu t ion  i s  largely  determined by water currents. During 

their  second year,  young ocean perch take up a bottom habi ta t .  They remain i n  

water from 65 t o  75 fathoms until  they become sexually  mature. Large numbers 

of  ocean  perch  in the length range of 2F t o  30 tmn have been found i n  the 

stomachs o f  albacore, Thunnus  alalunga,  caught more than one  hundred miles off  

the Oregon and Washington coasts. This and observations o f  young ocean perch 

"bal l ing on the surface" have led   to  the conclusion  that the f i r s t   y e a r  of 

l i f e  i s  spent in the surface  waters. 

They l a t e r  move to   t he  bottom i n  shallower depths ,  rarely  greater  

than 125 fathoms. 9 ,  

The ident i f ica t ion  of small  ocean  perch relat ive  to   other   rockfish 

species i n  open t o  some question. However, the dominance of  Pacific ocean 

perch i n  the rockfish  catch  of the Gulf o f  Alaska makes the occurrence  of 

larval ocean perch highly  probable i n  this area. 

Juveni le   f ish  in  the pelagic  habitat feed mainly on planktonic 

crustaceans, and benthic  juveniles  eat  euphausiids and pandalids. One report  

gi.ves a breakdown f o r  ocean perch (presumably the larger  f ish)  as  seventy-five 

percent  crustaceans,   f if teen percent squid and s i x   t o  seven  percent  fish.(19) 
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FISHERY INFORMATION 

In the Gulf of  Alaska,  the  center  of abundance of  Pacific ocean 

perch  appears t o  be i n  regions from Kodiak west t o   t he  Atka area,  although 

the d i s t r ibu t ion  of   highest   densi t ies   is   l ikely  to  change  through  the  seasons 

as a resu l t   o f  spawning movements. Accordinq t o  Japanese   ca tch   s ta t i s t ics ,  

the abundance of ocean perch was highest i n  the  region between Kodiak and the 

eastern  Aleutians.   Catch  rates  are somewhat higher i n  the  western G u l f  than 

i n  the  Yakutat and southeastern  areas.  However, catch  rates  throughout  the 

G u l f  are   general ly  hi her than  those i n  the  Charlotte and Vancouver areas .  

Alverson e t   a l .  (1964)  found catch  ra tes   for  ocean perch  during  experimental 

hauls  higher i n  the  British Columbia-southeastern  Alaska  area  than i n  the  Gulf. 

715) 

Pac i f ic  Ocean perch  dominated the  rockfish  catch i n  IPHC Trawls 

(1961-1963) i n  the  Gulf.  Geographically,  rockfish were most abundant i n  the 

Kodiak and Peninsula   regions  as   re la ted  to  Kenai  and Yakutat. In a l l   reg ions  

surveyed,  highest  levels  of abundance were obtained a t  depths  of 150-199 

fathoms. Average ca tch   ra tes  exceeded 1,000 pounds per hour trawled i n  the 

Peninsula and Kodiak regions during the  winter.  Such rockfish  catches  represented 

36% and 46% of   total   catches (by weight). 

?he Pac i f ic  ocean perch is harvested by foreign  vessels i n  the G u l f  

as  well  as  along  the Washington and Oregon coasts .  Perch and other  rockfish 

are  harvested by U.S. vessels  along the Washington,  Oregon, and California 

coasts and off British Columbia, Canada. Because of  the low abundance of  other 

species of rockfish i n  the  Gulf,   Pacific ocean perch is  the  only member of this 

group considered  of  potential   value  to U.S. fishermen. However, recent NMFS 

(National Marine Fisheries  Service)  surveys i n  the  Kodiak area  indicate   that  

their abundance  has decl ined  substant ia l ly   s ince  the 1961-63 survey,  primari 

due to   t hee f fec t s  of   foreign  f isher ies . (6)  



FLATFISH OR FLOUNDER GROUP 

GENERAL 

H a l i b u t   i s   t h e   o n l y   f l o u n d e r   b e i n g   h a r v e s t e d   b y  U.S. f ishermen 

i n  t h e  Gulf. Ar rowtooth   f lounder ,   ( tu rbo t )  and f l a thead ,   rock ,   ye l l ow f in ,  

rex,  and  Dover   so les  are  potent ia l ly   va luable due t o   t h e i r  abundance  and 

a v a i l a b i l i t y .  These  species  are  harvested i n   t h e   G u l f   o r   B e r i n g  Sea by 

foreign  vessels.   Dover,   rex,   rock,  and Eng l ish   so le   a re   landed  by  U.S .  

vessels  from  grounds o f f  Washington,  Oregon, and C a l i f o r n i a .  (6 1 

RESULTS OF  EXPLORATORY  TRAWLS - 
INTERNATIONAL PACIFIC HALIBUT COMMISSION 

Flounders  were  the  most  abundant o f   t he   g round f i sh   g roup  

encountered i n   t h e   I n t e r n a t i o n a l   P a c i f i c   H a l i b u t  Commission trawl  surveys 

f rom 1961-1963 i n   t h e   G u l f   o f   A l a s k a .  Trends i n   t he   Comn iss ion ' s   da ta  

show: (1 )  t he   pe rcen tage   o f   f l ounders   i n   t raw l   ca tches   g radua l l y   i nc reased  

moving  east and south  f rom  the  Peninsula  area,   around  the  Gul f   in to   the 

Yakutat  area; (2)  t h e  abundance o f   f l a t f i s h  was g rea te r  i n  the  Peninsula and 

Kodiak  areas  than i n   t h e  Kenai  and  Yakutat  areas;  (3)  the  Kenai  area showed 

the   lowest  abundance o f   f l a t f i s h   r e l a t i v e   t o   t h e   o t h e r   a r e a s   d u r i n g   a l l  

seasons o f   t h e   y e a r  and a t  most  depths sampled; (4 )  t he   pe rcen tage   o f  

f lounders  i n  ca tches   and   t he   ca tch   ra tes   o f   f l ounders   genera l l y   i nc reased  

w i t h   i n c r e a s i n g   d e p t h   i n   t h e   P e n i n s u l a  and Kodiak  areas  (however, i n  the  

e a s t e r n   p o r t i o n   t h i s   t r e n d  became less  apparent,  as shown i n   t h e  Kenai 

area-- there was no   cons is ten t   t rend i n  the  Yakutat   area);  and (5)  bes t  

c a t c h   r a t e s  (3,400 pounds per  hour  trawled)  were  achieved  around  Kodiak 

d u r i n g   t h e   s p r i n g   a t   d e p t h s  o f  200-260 fathoms. 
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Data acquired  in  exploratory  trawls by the  International  Pacific 

Habitat Commission  (IPHC)  from  1961 .to 1963 a r e  comparable to   those  of the 

Bureau of Commercial Fisher ies ,  which were conducted from 1950 through 1971. 

The following  briefs  highlight IPHC findings.(6.16) 

Arrowtooth  Flounder 

Arrowtooth  flounder  (turbot) was the most abundant and frequently 

encountered  species i n  the Gulf area  surveyed. Only one other  species,   rex 

so l e ,  was a t   a l l  depths  during each season  throughout  the  area. 

Information  available from these  trawl  data shows the abundance of 

arrowtooth  flounder t o  be highest   in the western  portion of the Gulf  and par t icular1 

low i n  the Kenai area.  During a l l   seasons ,   the  major  portion  of the population 

occurs  in  waters  deeper  than 100 fathoms and much of the  population  probably 

resides  at   depths  exceeding  l imits  of the survey.  Higher  densities  will be 

found i n  shallower  waters  during  the spring and summer re la t ive   to   the   win ter  

d i s t r ibu t ion .  While changes in  seasonal  depth  distribution  occurred  in  al l  

areas,  arrowtooth  flounders were generally more abundant i n  shallower  waters 

along  the  southeastern  portion  of  the G u l f  than  in  the  northwestern  portion. 

Highest  average  catch  rates  (2,500 pounds per  hour  trawled) were obtained from 

200-260 fathoms in   t he  Kodiak area  during  the spr ing,  and catches  averaged 

nearly  1,400 pounds per  hour dur ing  all   seasons  in the Peninsula  area i n  150- 

199 fathom  waters. Comparable catches were  taken dur ing  the spring a t  depths 

of 100-149 fathoms i n  the Yakutat  area. (6)  

Flathead  Sole 

Flathead  sole abundance was fairly  consistent  throughout  the Gulf 

survey  area. Due primarily  to  consistency i n  catches  ra ther  than spec i f i c  

areas o f  high densi ty ,  this species ranked second i n  flounder abundance. 



Data indicate  that   f lathead  sole  cover  a wide range of depths  as  well 

as  geographic  areas. While present a t  depths less than 50 fathoms and grea te r  

than 199 fathoms,  highest   densit ies  occurred  at  150-199 fathoms d u r i n g  the 

winter and 100-149 fathoms d u r i n g  other  seasons. Catch rates   in   exploratory 

trawls were notably low a t   a l l  depths  during  the  winter. Again i l l u s t r a t i n g  a 

wide and f a i r l y  uniform dis t r ibut ion,   f la thead  sole   never   const i tuted  over  25% 

of  catches i n  an area-season-depth  category b u t  connnonly const i tuted 10-16% of 

total   catches.  

Rock Sole 

(6) 

Although  rock so le  ranked fourth i n  Gulf-wide  flounder  abundance, 

from IPHC data shows such  a  general  treatment t o  be of l i t t l e  value. More 

spec i f i ca l ly ,  rock  sole was of  considerable  importance  along  the  inner  shelf  in 

the Kodiak  and Peninsula  areas and of minor importance i n  the en t i re   southeas t  

portion of the Gulf.  Highest  densities  occurred  at depths of 1-49 fathoms i n  

the  Kodiak area d u r i n g  the summer and f a l l .  Seasonal  changes i n  depth  appear 

minor compared with ha1 ibu t ;  however, rock sole  generally  occupied  a  broader 

range  of  depths i n  the winter and spring than i n  the sumner and f a l l .  Limited 

f ishing  a t   depths   less   than 40 fathoms, where rock  sole  are known t o  be abundant 

during  the  spring, sumner, and f a l l ,  may have resul ted i n  low abundance levels  

w i t h i n  the 1-49 fathom in te rva l .  

Rock so le   a r e   pa r t i cu la r ly  abundant  south of Unimak and along  the 

e a s t  side of Kodiak d u r i n g  the  winter. 

Rex Sole 

(6) 

Rex so le  was  more evenly  distributed  geographically  than and primarily 

located  in  waters  deeper  than 100 fathoms. Rex so le  was the second most abundant 

flounder a t  depths  greater than 150 fathoms. Although this species  occurred  in 
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a l l  depth zones  and areas  sampled,  by  the IPHC, t h e   l e v e l   o f  abundance  (pounds 

per   hour   t rawled)  was r e l a t i v e l y  low.  Highest  densi t ies  occurred  dur ing  the 

s p r i n g   i n   t n e  Kodiak  region  between 200 and 260 fathoms.  Average  catches i n  

other  areas and  seasons  were genera l l y   l ess   t han  100  pounds p e r   h o u r   t r a w l e d   a t  

depths  greater  than  100  fathoms. Abundance decreases wi th   decreas ing  depths 

and o n l y   t r a c e s   o f   r e x   s o l e   o c c u r r e d   i n  1-49 fathom  water.   With  the  except ion 

of  the  Kenai  area,  rex  sole  comprised  between 1% and 10% o f   t o ta l   ca tches   by  

weight.  (6) 

Dover  Sole 

The IPHC s u r v e y   i n d i c a t e d   t h a t   t h e   d i s t r i b u t i o n  and r e l a t i v e  abundance 

o f  Dover s o l e  was s i m i l a r   t o   r e x   s o l e .  I n  general,   Dover  sole was less  abundant 

and  occupied somewhat deeper   waters ,   pr imar i ly   depths  greater   than 150 fathoms. 

Un l i ke   rex   so le ,  Dover s o l e  abundance was considerably   lower  i n  the  Peninsula 

area  re la t ive  to   o ther   areas.   Best   catches  were  obta ined i n  the  Kodiak and 

Kenai a reas   dur ing   the   spr ing  and sumner a t   t h e   g r e a t e s t   d e p t h s  sampled.  Dover 

s o l e  abundance  and percentage o f   t o t a l  catches  increased  sharp ly   wi th   increas ing 

depth   on   the   ou ter   she l f  and s lope and suggests   that  a s i g n i f i c a n t   p o r t i o n   o f  

t h i s   r e s o u r c e  may extend  to   depths  wel l   beyond 260 fathoms. ( 6 )  

But ter   Sole 

Small amounts o f   b u t t e r   s o l e   o c c u r r e d   t h r o u g h o u t   t h e   G u l f   a t   d e p t h s  

less  than 100 fathoms. They were not   taken  f rom  depths  greater   than 200 

fathoms.  Geographical ly,   th is  species was most  abundant i n  the  Yakutat  area a t  

depths  less  than 50 fathoms. In   o ther   areas,   catches  were  usual ly  i n  t r a c e  

amounts except  for  Kodiak  where  they  averaged 30-50 pounds per  hour i n   t h e  

w in te r ,   sp r ing ,  and sumner a long   t he   i nne r   she l f .  (6) 
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Yellowfin  Sole 

Within the  Gulf,   catch  rates of yellowfin  sole and occurrence were 

highest  in  the  Peninsula  area,  followed by Kodiak,  Kenai, and a complete 

absence  in  the  Yakutat  area.  Yellowfin were not  captured a t  depths beyond 100 

fathoms and were most prevalent i n  the 1-49 fathom  zone.  Within t h i s  depth  

zone, a maximum average  catch  rate of  32 pounds per hour was obtained  during 

the summer i n  the Peninsula  area, which consti tuted  only 3% of  the  total  catch. 

Starry Flounder 

Starry  f lounder were  located  in IPHC trawls  throughout  the Gulf  and 

were most abundant  along the inner   shelf  of the  Yakutat  area.  Their  greatest 

abundance occurred a t  1-49 fathoms. A t  these depths, except i n  the Yakutat 

area,   average  catch  rates ranged from 1 t o  50 pounds per  hour and s t a r r y  

flounder  usually  comprised  about 1% of total   catches by weight. However, this 

species may form an important segment of the f lounde r   cmun i ty   i n   t he  Yakutat 

area.  There,  average  catch  rates were  1,100 pounds per  hour du r ing  the spring 

i n  1-49  fathom water. I t  i s  a l so   qu i te   poss ib le   tha t  this species is more 

abundant  than  indicated i n  other Gulf areas,  again due to  limited  sampling i n  

shallow  waters. (6) 



RESULTS OF EXPLORATORY  TRAWLS - 
NATIONAL MARINE  FISHERIES S E R V I C E  

Bureau o f  Commercial F isher ies   (Nat iona l   Mar ine   F isher ies   Serv ice)  

surveys  from 1950-1971 r e v e a l   t h a t   f l o u n d e r s   a r e   p r e s e n t   i n   a l l   r e g i o n s  and 

depth  zones o f   t h e   c o n t i n e n t a l   s h e l f  and s l o p e   i n   t h e   G u l f   o f   A l a s k a .   ( 1 7 )  A s  

a group,  they  have  dominated  the  catches i n   t h e   G u l f   o f   A l a s k a   r e g i o n s .  

They are   most   f requent ly   encountered   in   the   o f fshore   reg ions  as  compared 

t o   t h e   i n s i d e   w a t e r s   o f   t h e   G u l f .   I n   t h e   o f f s h o r e   r e g i o n s  a s  compared 

t o   t h e   i n s i d e   w a t e r s   o f   t h e   G u l f .   I n   t h e   o f f s h o r e   r e g i o n s ,   f l o u n d e r s  have 

been  most  abundant  on  the  cont inental   shel f   ( less  than  100  fathoms) 

decreasing  as i t  goes  beyond the  150-fathom  contour. The catch  per  hour 

o f   s u c c e s s f u l   t r a w l i n g   f o r   f l a t f i s h   e x c e p t   h a l i b u t   a r e   g i v e n   i n   T a b l e  V-3 and 

F igure  V-4. The average  catch  ra te on t h e   i n n e r   s h e l f  has  been l o w e s t   i n  

Cook I n l e t  and greatest   in   the  Yakutat   area.   Catch  ra tes  were  cons iderably  

h igher   a t   depths   g rea ter   than  100  fa thoms  in   the   Pr ince   Wi l l iam Sound and 

Kodiak  regions. The Yakutat   region showed the   g rea tes t  abundance o f  

f l a t f i s h   i n   a l l   d e p t h  zones  sampled (Figure  V-5). The ar rowtooth   f lounder  

o r   t u r b o t  was the  most  frequently  encountered,  as  well   as  the  most  dominant 

species, i n   t h e   G u l f   o f   A l a s k a .  It dominated  catches o f   a l l   f i v e   r e g i o n s ,  

c o m p r i s i n g   a b o u t   h a l f   o f   a l l   t h e   1 5   f l a t f i s h   s p e c i e s   c a u g h t .  I n  southeastern 

Alaska,  turbot made up  about 73 p e r c e n t   o f   t o t a l   f l a t f i s h   c a u g h t .  (5) To ta l  

f l a t f i s h   ( e x c e p t   h a l i b u t )   d i s t r i b u t i o n   i n   t h e   G u l f  o f  Alaska i s  shown i n  

F igure  V-6. 
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Table V-3 
POUNDS OF FLATFISH CAUGHT PER HOUR OF SUCCESSFUL TRAWLING 

BY REGIONS AND DEPTH ZONES IN THE GULF OF ALASKA' 

S. E .  BLBsI(A 
FISHING 
- 

FISHING 
DEPTH TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ 
.L -uz2lim_HQuB-m= 

1-49  2 ,029 10.6 191  20,261  30.7  660 

50-99  39.126  107.4  364  44,459 81.0 549 

100-149  22,170  92.9  239  10,890  28.7  379 

150-199  2 ,697  14 .5   186 1,353 7.7   176 

200-299  345  2.5  138 550 3.1   177 

300-399  31 1.0 I.S. 21 - 
TOTAL 66.398  228.9  77.513  151.2 

-- KO- 
FISHING  FISHING FISHING 

TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ 
-uz2limmwm_HQuB--IIQL[B 

9,116  43.0  212  554;.   4.2 132  8,802"  32.5 2 7 1  

35,827"  196.8  182  3,831* 1 7 . 1  224 41,29291 114.3  361 

42,627"  133.5  319  1,002  4.6  218  17,897"  4L.3  404 

6.460"  13.5  479  165 1.0 I.S.2' 3,805 4.0  951 

805 7 . 4   1 0 9  - 4,120  4 .0   1 ,030 

- - - - 
'34,835"  394.2  5,552*  26.9  75.916*  199.1 

Avg.  cntchlhr. 
for a l l  depths 290 513  24 1 206 38 1 

A f F l a t f i s h  data  exclude hal ibut  
L/Inadequate  sampling 
"Includes  exploratory  drag  data for the  period 5-31-69 t o  7-25-71. 







PACIFIC  HALIBUT  (Hippoglosus  stenolepis) 

INTRODUCTION 

Pacific  halibut  (Hippoglosus  stenolepis)  have  been  recorded  along 

3500 miles  of  the  North  American  coast  from  Santa  Rosa  Island  off  Santa 

Barbara,  California,  to  as  far  north  as  Norton  Sound  (Nome), and 700 miles 

across  the  continental  shelf in the  Bering  Sea. 



NATURAL HISTORY NOTES 

Halibut  are  generally  described  as a demersal species,  implying 

a generally  non-migratory l i f e   h i s t o r y .  However, i t  i s  evident t h a t  ha l i -  

b u t ,  a t   a l l   s t a g e s  of  existence, undergo great  horizontal and ver t ical  

changes.  These  changes relate  to  the  general   region of the continental 

shelf or  slope  at  various  stages  throughout the ha l ibu t ' s   l i f e   cyc le .  (20) 

Halibut spawn  on the continental  slope a t  clearly  defined  places 

i n  close  proximity t o  the bottom and a t  fa i r ly   spec i f ic   depths .  Eggs and 

l a rvae   r i s e   t o  the middle  water  layers and are  transported by water masses 

great  distances beyond the cont inental   shelf .   Later   they  set t le   as  young 

or   juveni le   hal ibut   chief ly  on the shallow  areas of the she l f   fa r  from the 

place  of  spawning. 

While young or juvenile  halibut from one to  four  years  old  are 

found close  inshore and in some cases  in  concentrated numbers, the two- t o  

four-year-olds  are  also  very  widely  dispersed over the 100,000 square  miles 

of the continental  shelf  in the Gulf of Alaska and southeastern Bering Sea. 

These very young fish  also  are  not  sedentary,   exhibit ing a pronounced contra- 

current migration  eastward,  occasionally  as much a s  1000 miles. 

Adult hal ibut ,   f ive  years  and o lder ,   a re  found on the continental 

shelf  and slope and are  f ished on clearly  defined grounds, which vary  with 

the seasons of the year.  Notwithstanding their s t a b i l i t y  o f  occurrence on 

the same grounds from year   to   year  and season t o  season,  adults undergo ex- 

tremely wide horizontal movements tha t  may extend over 2,500 miles of the 

coast (Figure V-7).  

Food sources  of  halibut  also a t tes t  t o  i t s  apparent  ambivalence  with 

respect   to  the continental  shelf.  Halibut are omnivorous, feeding on both 

plankters and benthic  forms. Their d i e t  may be sedentary, even attached 

invertebrates on the bottom species  close t o  the bottom such as  crabs,  sand- 

lance or upper level forms including the clupeoids and other pelagic  species. (20) 
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Size 

H a l i b u t   a r e   t h e   l a r g e s t   o f   a l l   f l a t f i s h ,   w i t h  a recorded maximum from 

the  Nor th  Amer ican  coast   o f  495  pounds caught o f f  Petersburg,  Alaska. The 

average  size, i n  t h e   c o w r c i a l   l a n d i n g s  on t h e   P a c i f i c  Coast, i s  between 30 

and 35 pounds. 

Age and  Growth 

Females are  much fas te r   g rowing  and  most o f   t h e   l a r g e r   f i s h   a r e   o f  

t h a t  sex. No male  over 125  pounds  has  been observed t o   d a t e   b y   t h e   H a l i b u t  

Comnission. 

Most o f   t h e   h a l i b u t   i n   t h e  Commercial catches  are  between  10 and 15 

years  o ld ,   a l though  the  large  females  over  100 o r  200  pounds a t t a i n  an  age o f  

25 years.  

Spawning 

Spawning takes  place  over a f a i r l y   p r o t r a c t e d   p e r i o d   o f   t h e   y e a r .  

From November t o  March, both  males and females  are  found  concentrated a t   p l a c e s  

a long   t he   s lope   o f   t he   con t inen ta l   she l f   i n   p rox im i t y   t o   t he   bo t tom  a t   dep ths  

f rom 125 t o  250 fathoms  (230 t o  360 meters).  Some o f   t h e  more impor tant  

spawning  grounds  are  Capt S t .  James, Whaleback, Came  Gmanney, Yakutat   Spi t ,  

E a s t e r n   S p i t ,   I c y  Bay Sp i t ,  "W", Seward G u l l y ,   T r i n i t y   I s l a n d s  and C h i r i k o f  

Is land.  The l o c a t i o n   o f   t h o s e   i n   t h e   n o r t h e r n   a r c   o f   t h e  Gulf o f  Alaska  are 

shown i n  F igure  V-8.(20) 

The  eggs, about 1/8 i n c h  i n  diameter,   are  bathypelagic- la id  and 

f e r t i l i z e d   i n   p r o x i m i t y   t o   t h e   b o t t o m ,   b u t ,   s u b s e q u e n t l y ,   d r i f t i n g   i n   t h e  

middle- to-upper   water   leve ls   (F igure  v-9) .  
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Figure v-8 Important  halibut  spawning  grounds  between Dry Bay  and 150" W. longitude, 
Gulf of Alaska. 

Figure V-9 Depth distribution of halibut eggs on a  typical  sampling  section (Cape  Cleare) 
across  the  continental  shelf  showing  water  density  contours. 



A t  th i s   sec t ion  (Cape Cleare) ,  eggs were found a s  deep as 680 

meters.  Ninety-eight  percent  of the eggs were taken  over  depths greater 

than 275 meters, and  67 percent over depths more than 400 meters. 

I n  the Gulf  of Alaska,  eggs are  transported by westward-flowing 

ocean currents ,  and their  displacement  off  the spawning grounds i s   f a i r l y  

r a p i d  (F-igure V-10). 

After  about  15  days,  they  hatch, s t i l l   l i v i n g   o f f  the yolk  sac. 

Like  the  eggs,  larvae and postlarvae are f loat ing and are  transported 

many hundreds, i f  not  thousands, of miles by the westward-moving ocean 

currents .  The velocity  of some parts of t h i s  westward-moving Alaska  Stream 

may reach as  high as 10 knots .  

The center  of  gravity  of abundance  of the early  larval  stages  are 

s t i l l  well over deep water  outside the continental  shelf  (Figure V-11). (20) 

Figure V-10. Horizontal   distribution  of  al l   halibut ova. The area o f  each 
c i r c l e  i s  proportional  to the total  number o f  eggs taken a t  t h a t  
l oca l i t y   i n   a l l  the net hauls  taken there. 
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Figure  V-11  Depth distribution of early  larval  stages. 

Figure  V-12 Horizontal distribution of all Stage 2  larvae. The area of each  circle is propor- 
tional  to  the  total  number of larvae  that  have  been  taken  in  that  locality. 
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A l t h o u g h  larvae show some movement toward the upper-water  layers, 

71 percent were over the abyssal depths beyond the slope. They are   a l so  

d isp laced   s t i l l   fu r ther  west (Figure V-12). 

After rising in to  the surface-water  layers (Figure V-13), the 

l a t e r   s t ages  tend t o  be moved  by the prevailing winds  toward the shallower 

sections  of  the  continental   shelf .  About  93 percent have been taken  in 

water  averaging 12 m. However, i t  i s  "probably t h a t  young halibut se t t le  down 

on the banks outside the bays and perhaps  in deeper water  than i s  indicated 

by their dis t r ibut ion  in   the net hauls." (20)  

Figure v-13. Distribution  according to depth of all pastlarvae  belonging to Stages 5 lo 9 inclusive. 

The larvae undergo metamorphosis and conmence their bottom 

exis tence  dis tant  from the spawning  grounds a s  juvenile h a l i b u t  possessing 

the   cha rac t e r i s t i c   adu l t  form. Thus ,  the  f loat ing eggs, the developing 

larvae and the postlarvae  are  dispersed far westward from the points where 

they were produced. 



From a pra  tical standpoint ,  k 

~~ ~~~ ~~ 

1 68 

.nowledge rega rd ing   t he   s i ze  and 

l o c a l e  o f  the  spawning  populat ion and the  number o f   i t s  p rogeny,   the   d i rec t ion  

and  speed o f   t h e i r   d r i f t  from one reg ion   to   another   dur ing   deve lopment  have 

very   impor tan t   imp l ica t ions   w i th   respec t   to   the   p roper   husbandry   o f   the  

resource. Such data had a d i r e c t  and p rac t i ca l   bea r ing  upon t h e  management 

s t ra teg ies   pursued  by   the   Ha l ibu t  Commission over   the   pas t  45 years.  They 

would  a lso be considered i n  a n y   d i s t u r b a n c e   o r   a l t e r a t i o n   t h a t  may be made 

i n   t h e   o f f s h o r e   e n v i r o n m e n t .  (20 1 
Recrui tment 

Young o r   j u v e n i l e   h a l i b u t   f r o m  1 t o  4 years  o ld ,   those ages p r i o r  

t o   e n t r y   i n t o   t h e  Canadian  and Un i ted   S ta tes   ha l ibu t   f i shery ,   a re   found on 

t h e   c o n t i n e n t a l   s h e l f   w e s t   o f  Cape Spencer and i n  southeastern  Ber ing Sea. 

I n   t h e   G u l f   o f   A l a s k a  young h a l i b u t   o f  ages 2 t o  4 a r e   d i s t r i b u t e d  

genera l l y   th roughout   the   en t i re   sampl ing   a rea   ou t   to  a d e p t h   o f  100  fathoms 

(185 m.)  and occasional ly  deeper.  There i s  pronounced  tendency f o r   t h e i r  

abundance t o  be g rea te r   a t   dep ths  60 fathoms (90 m.) o r   l e s s  and t o  decrease 

i n  deeper  water. 

The d e s t r u c t i o n   o f  young h a l i b u t   i n   s o u t h e a s t e r n   B e r i n g  Sea by  the 

Japanese  bottom f i s h   f l e e t s  and Russian  vessels i s  ev iden t  i n  t h e   d e c l i n e   i n  

the  annual  catch  per  standard  haul  by  research  vessels  operated  each  year i n  

the   reg ion   by   t he   Ha l i bu t  Commission, 

Tagging o f   j u v e n i l e   h a l i b u t   i n   s o u t h e a s t e r n   B e r i n g  Sea has i nd i ca ted  

a s u b s t a n t i a l   e m i g r a t i o n   o f  such ind i v idua ls ,   bo th  as young o r   l a t e r  as  adul ts,  

t o  grounds as f a r   e a s t  as the   coas ts   o f   Southeas tern   A laska and B r i t i s h  

Columbia. Such a movement i s  a l so   cons i s ten t   w i th   t he   coun te r  movement o f  
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hal ibut  eggs and larvae  originating  off  the l a t t e r   coas t  and dr i f t ing   in  the  

Alaska Stream to  regions even as   fa r  west as  the  Bering Sea. 

The crucial   question  is  whether  the  remaining numbers of young in 

the Gulf of  Alaska  can alone  provide  suff ic ient   recrui ts   to  the population 

of adults  f ished by the United States  and  Canadian s e t l i n e   f l e e t s .  Or will 

the loss  of r ec ru i t s  from the Bering Sea resu l t   in  a deficiency  of  recruits 

t o   a l l   pa r t s  of the Pacif ic   Coast ,   par t icular ly  i n  those years of average 

or  below average  year-class  size? 

Thus the  dramatic  decline  in the supply  of young halibut  in the 

Bering Sea i s  a further  unfavorable  portent  for the United States  and 

Canadian se t l ine   ha l ibu t   f i shery ,  no t  only  in the Bering Sea b u t  also  in  the 

Gulf of Alaska and off   Bri t ish Columbia. (20 ) 

RESULTS OF EXPLORATORY TRAWLS - 
NATIONAL MARINE FISHERIES SERVICE 

Although Pacif ic   hal ibut  ranked  second i n  frequency of occurrence 

among demersal f ish  species   in   the Gulf of  Alaska  recorded  in Bureau o f  

Commercial Fisheries  exploratory  trawls from 1950 t o  1971, i t  dropped t o  

the n i n t h  place  for most abundant species  category.  Halibut was taken in 

depth  zones u p  t o  299 fathoms i n  the Gulf  of Alaska  regions.  Halibut  catches 

were highest on the  cont inental   shelf   a t  depths l e s s  than 100 fathoms  (Table V-4) ,  

and catches  generally  decreased  with  increasing depth .  Average catch per hour 

of  trawling on the continental  shelf was greatest  in  southeastern Alaska and 

Yakutat  regions  (Figure V-14). Although halibut occurred i n  the inside waters 

surveys, the catch  ra te  was considerably  less t h a n  i n  adjacent  offshore  regions 

with  similar d e p t h  zones. The average  catch of halibut per hour  of trawling 

by regions i s   i l l u s t r a t e d  i n  Figure V-15. (5)  Gulf-wide ha l ibu t   d i s t r ibu t ion   i s  

shown in  Figure V-16. 
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, , Table V-4 
POUNDS OF HALIBUT CAUGHT PER HOUR OF SUCCESSFUL TRAWLING 

BY REGIONS AND DEPTH ZONES IN THE GULF OF ALASKA 

S .  E .  &&KA YAK UTAT XODUK&E.UKOF P .  :*. s o m  - 
FISHING  FISHING  FISHING FISHING FISHING 

DEPTH  TOTAL EFFORT CATCH/  TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT  CATCH/ 
En. ~ L . u z l E m - t i Q K E - ~ ~ - t i Q l m ~ ~ - l l Q K B - ~ ~ ~ ~ L . u z l E m - t i Q l m  

1-49  310  2.5  124  914  7.8 1 1 7  2,745 34.6 79 198 2 . 5  79 5 n w  11.4 51 

50-99  2,584 20.2 128 1,116 22.4 50 5,335* 68.6 78 349"  5.7 6 1  3,2449~  36.7 nn 

100-149  434  9.5 46 28 7 2.4  119  895  18.1 49 42" 1.0 I . S .  367 5.4 68 

150-199  215 1.1 1 . s Y  - 485 5.0 97 46 5 4.0  116 

200-299 - 390  7.0 56 50 1 .0  I . S .  

TOTAL 3,543 3 3 . 3  2,319 32.6 9,850" 133.3  589" 9.2  4.711" 58.5 

A v g .  c a t c h l h r .  
for a l l  dep ths  106 71  74  64 8 1  

l l l n a d e q u a t e  sampling 
" Inc ludes   exp lo ra to ry   d rag   da t a  for the per iod  5-31-69 t o  7-25-71 







INTERNATIONAL  PACIFIC  HALIBUT  COMMISSION TRAWLS 

I n  IPHC exploratory  trawls,   halibut ranked third  in  flounder 

abundance over the e n t i r e  area surveyed,  in terms of pounds per hour 

t raw1  ed . 
Geographically,  this  species was found t o  be most abundant in 

the Kodiak region,  followed by Peninsula,  Yakutat, and  Kenai regions 

respectively.  In all  regions,  highest  densities  occurred  during  the 

spring and summer on the inner   shelf   a t  depths of 1-49  fathoms and 

gradually  decreased  with  increasing depth .  Halibut were more d is -  

persed  over the shelf  during the f a l l  and winter.  Best  catches 

d u r i n g  the f a l l  were taken a t  depths of 50-149 fathoms and 100-159 

fathoms  in  the winter except  for the Kenai area. (6) 



THE HALIBUT FISHERY 

Setline  Halibut  Fishing 

The adul t   Pacif ic   hal ibut  5 years and older form the basis   for  one 

of the more important  single  species  fishery  in  the  world. I t  i s   ca r r i ed  on 

by vessels  of Canadian and United States reg is t ry  and continued t o  be a 

set l ine  operat ions.  (20) 

Comercia1  concentrations  fished by Canadian and American vessels 

extend about 3000 miles from Northern California t o  S t .  Matthew Island  in 

northeastern  Bering  Sea.  (Figure V-17) 

Se t l i ne   f i sh ing   i s  conducted on the  continental   shelf  and slope  in 

depths usually between 45 and 150  fathoms. They may a l so  fish as  shallow as 

15 fathoms or  a s  deep a s  300 fathoms, and there are instances where fishing 

has been conducted a s  deep as 600-700 fathoms. (20) 

Figure V-17. Major f i sh ing  grounds of the North American ha l ibu t   f l ee t  
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Table V-5. Length o f  halibut f i sh ing  season south of Cape Spencer (Area 2 )  
and west o f  Cape Spencer t o  Shumagin Islands (Area 3A) from 1966 
to  1970. 

Area 2 Area 3A 
Length 

Open Close (Days) Open Close (Days ) 
Length 

1966 May 9 Aug. 25 108 May 9 Aug. 15 98 

1967 May 9 Oct.  15 170 May 9 Oct. 15  170 

1968 May 4 Oct.  15 175 May 4 Oct.  15 175 

1969 May 7 Sept. 21 137 May 7 Sept .  22 1 38 

1970 April 25 Sept .  21 149  April 25 Sept. 21 149 

Areas 2 and 3A usually  account  for  about 92 to  95 percent o f  the 

Pacific  Coast  catch of halibut and close on attainment of the prescribed 

catch limits or  no la te r   than  some s ta tu tory  date (Table V-5). Halibut 

landings by f i sh ing  grounds a re  shown i n  Table V-6. 

The ground, Shumagin Islands and west, n o t  i n c l u d i n g  the Bering 

Sea, open with Area 3A, b u t  usually  close later.  I n  some years,  there a re  

short, early  seasons  prior t o  the opening of Area 3A. In the Bering Sea, 

the various  areas  are opened fo r  short, single-trip  seasons  very early in  

the spring; and,  in some areas ,  there are short f a l l  openings. 

Total  halibut  landings  for  southeastern and south-central Alaska 

a re  shown i n  Table V-7 and Figure V-18. 
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Year 

1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 

1940 
1939 

1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

1952 
1951 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 

1970 
1969 

Table V-6 

HALIBUT  CATCH BY FISHING  GROUNDS IN ALASKA 

(Thousands of Pounds) 
1921 - 1973 

Southeastern 
Alaska 

(Dixon  Entrance  to 
Cape Spencer] 

10,222 
9,224 
9.717 
9,856 
7.987 
7,165 
7,419 

9,847 
7,581 

8,530 
7,390 

8,154 
7,738 

7.684 
7,852 
9,906 
9,395 
7.738 
7.770 
7.858 
7,806 
8,447 

10,717 
8.265 

10,453 
9,069 

10,164 
10,150 
9,818 
8,937 

10,126 
9,658 

11,146 
8,554 

8,988 

12,349 
14,654 

11,369 
13,162 
12,815 
12,372 

10,291 
13,315 

7.474 
12.150 
12,120 
9,489 
6,146 
9,376 
9,366 

South Central 
Alaska 

[Cape  Spencer to 
Trinity  Islands] 

14,744 

21,598 
11,632 

24,820 
22,160 
21.014 
22.623 
22.536 
22.272 
18,190 
14,608 

19.558 
16,709 

18.712 
19,221 
18.206 
18.349 
19,624 

21,283 
19,078 

20,421 
20,594 
20,282 
20,664 

21,826 
19,626 

19,846 

20,948 
19,620 

20,861 
23,835 

27,269 
22,836 
29,454 
23,062 
22.1 11 
22,849 
24.521 
25,364 
21,045 
23,068 
24,044 
22,310 
22.557 
22.979 
25.765 
19,659 
14,775 
20,081 
19,906 

Total 

24.966 
20.856 
31.315 
34,676 
30,147 
28,179 
30,042 
30,117 
32,119 
26,700 
21.998 
24,447 
27,712 
26,396 
27,073 
28,112 

27.362 
27,744 

26.848 
29,141 
28,227 
29,041 

31.381 
28,547 

28.695 
32.279 
30,010 
29,770 
30.766 
32,772 
30.987 
36.927 
31,390 
40,600 
32,050 
36,765 

35.890 
35,198 

38,526 
33.860 
35,440 
37,359 
32,601 
30,031 
35,129 
37,885 
29.148 
20.921 
29,457 
29,272 



Table V-6 (Continued) 
HALIBUT  CATCH BY FISHING  GROUNDS IN ALASKA 

(Thousands of Pounds) 
1921 - 1973 

Southeastern South Central 
Alaska Alaska 

[Oixon  Entrance to [Cape Spencer  to 
Year  Cape Spencer]  Trinity  Islands) 

1971 
1972 
1973 

10.016 
5.765 
8.906 

13.894 
14,714 
15.401 

Total 

20.480 
23,910 

23,307 

SOURCES 
Fgsheries 01 the United  Sfates,  National  Oceanic  and  Atmospheric  Administration.  National  Fisheries Sewice, C.F.S. No. 
5600. March 1971, C.F.S. No. 5900, March 1912, C.F.S. No. 6100. March, 1973. and C.F.S. No. 6400. March 1974. 

Fishery Stalistm of the UmfedStafes, U.S. Dept.of the Interior, BureauofCommercialFisheries,Stat~stical Digestsfrom 
1939-1967. 

Fishery Sfatisticsolfhe UniredStates,NatiooalOceanicandAtmosphericAdministration,Na~ionalMarineFisheriesSer- 
vice.  Statistical  Digests No. 62, 1968: No. 63.  1969; No. 64. 1970; No. 65. 1971. 
Alaska  Catch and Prodvciion,  Commercial Fishery Siatistics,  Alaska  Department  of  Fish  and  Game,  Statistical Leallets 
No. 23. 1971; No. 25. 1972; No. 26, 1973. 
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YEAR 

1936 
1935 

1937 
1938 
1939 
1940 
1941 
1942 

1944 
1943 

1945 
1946 

1948 
1947 

1949 
1950 

1952 
1951 

1953 
1954 
1955 
1956 

1958 
1957 

1959 
1960 
1961 
1962 

1964 
1963 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

SOURCES: 

Table V-7 
HALIBUT  LANDINGS  IN ALASKA 

(SOUTHEASTERN EL SOUTH CENTRAL ALASKA ONLY) 
1935-1973 

Thousands of Pounds & Thousands of Dollars 

QUANTITV 

17.915 
19.982 
21,144 
20.974 
21.949 
27.840 
25,516 
31,470 
35,216 
36,477 
33,729 
35.853 
33,395 
35,077 
34,451 
38,555 
31,357 
31.919 
25.527 
33,241 
26,541 
33,222 
27,305 
26.488 
29,974 

33,423 
28,404 

36,792 
29.886 

30,984 
22,758 

33,354 
27.155 

21,100 
26,100 
23,910 
20,480 
23,307 

12:800' 

VALUE 

4.117 
4.534 
3,442 
4,353 
2.371 
4.804 
3,175 

3,899 
3.349 

3,110 
4,888 

4,161 
7,466 

3.573 
6.771 

4.01  1 
7.815 

6,300 
2,300 

8.600 

12,322 
7,236 

17.110 

Ftsheriesofthe  United  States.  National  Oceanicand  Atmospheric  Administration,  National  Fisheries  Service,  C.F.S.NO. 
5600, March  1971,  C.F.S.  No.  5900.  March  1972.  C.F.S. No. 6100, March.  1973.  and  C.F.S. No. 6400, March 1974. 

hshery Stafisflcsof the  UnitedStafes,  NationalOceanicand AtmosphericAdministration. NationalMarmeFisheriesSer- 
YICB, Statisllcal  Digests No. 62.  1968: No. 6 3 ,  1969; No. 64, 1970: No. 65.  1971. 

Alaska  Catch  and  Producrion.  Commercial  Fishery  Stafistics.  Alaska  Depanment of Fish  and  Game,  Statistical  Leaflets 
No. 22,  1971. No. 25,  1972: No. 26. 1973. 
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Al though  there i s  a g e n e r a l   d i s t r i b u t i o n  o f  ha l i bu t   ac ross   t he  

nor thern  Gulf o f   A laska,   the   dens i ty   var ies   cons iderab ly   th roughout   the  

reg ion .   F igure  V-19 and V-20 i l l u s t r a t e   t h e   d i s t r i b u t i o n   o f   t h e   U n i t e d  

States and  Canadian h a l i b u t   c a t c h   i n   1 0 0 0 ' s   o f  pounds dur ing   1961. ( * l )  

W h i l e   t h e   d i s t r i b u t i o n   o f   c a t c h e s   v a r i e s   t o  some degree  from  year t o   y e a r ,  

the   year  1961 can be regarded  as a representa t ive   year ,  as t h e   f i s h e r y  was 

t h e n   w e l l   d i s t r i b u t e d   o v e r   i t s   f u l l  range. It also   p robab ly   p rov ided a more 

normal p o r t r a y a l   o f   t h e   a v a i l a b i l i t y   o f   a d u l t  and j u v e n i l e   h a l i b u t  as it 

was p r i o r   t o   t h e   i n f l u x   o f   l a r g e   f l e e t s   o f   f o r e i g n   t r a w l e r s .  These  data 

a re  based  upon t r a w l   d a t a   f r o m   t h e   I n t e r n a t i o n a l   P a c i f i c   H a l i b u t   C o m i s s i o n ,  

May, 1961 - A p r i l ,  1963. (16) 

It is   ev iden t   f rom  these   f i gu res   t ha t   t he   comnerc ia l   ca tch   f rom 

the  inshore  areas i s  much lower   than  those  fur ther   o f fshore  toward  the 

cont inental   s lope,  a l though  Yakutat  Bay produced a r e l a t i v e l y   l a r g e   c a t c h .  

I n   t h e   f a l l ,   w i n t e r  and e a r l y   s p r i n g  months, the  comnercial   catches  tend  to 

be d i s p l a c e d   s t i l l   f u r t h e r   o f f s h o r e  and i n  deeper  water  than  dur ing  the 

c u r r e n t   s p r i n g   t o   e a r l y   f a l l   f i s h i n g  seasons. 
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ROUNDFISH 
(o the r   t han   rock f i sh )  

BLACKCOD OR SABLEFISH (Anoplopoma f imbra)  

INTRODUCTION 

Sablef ish  (b lackcod)  i s  an important  species i n   t h e   f i s h e r y  by 

U.S .  t r a w l e r s   o f f  Canada and the   Pac i f i c   Nor thwest ,  and i s  t h e   o n l y  member 

o f   t h e   r o u n d f i s h   g r o u p   w h i c h   h i s t o r i c a l l y  has been  harvested  by  the  Uni ted 

S t a t e s   i n   t h e  Gulf. (6) 

NATURAL HISTORY NOTES 

The P a c i f i c   b l a c k c o d   i s   d i s t r i b u t e d   t h r o u g h o u t   t h e   N o r t h   P a c i f i c  

f r o m   s o u t h e r n   C a l i f o r n i a   t o   t h e   c o a s t   o f  Japan. It i s  a deep-water  species 

hav ing been caught t o  depths  of 530 fa thoms,   but   juveni les  are known t o   o c c u r  

i n  sha l lower   waters .   They   reach  matur i t y   a t   be tween  s ix   and  e igh t   years .  

Spawning takes   p lace   du r ing   t he   l a te   w in te r ,  when t h e   a d u l t   f i s h   a r e  i n  deep 

water.  The eggs o f   t he   b lackcod   a re   pe lag i c .  Food i tems  cons is t   o f   her r ing ,  

sand  lance  and  crustaceans. (19 1 
The h ighes t   popu la t ion   dens i t ies ,   based  on   ca tch   percent   e f fo r t ,  

have  been i n   t h e  areas  between  Charlotte  and  Kodiak. The Vancouver  and 

B r i t i s h  Columbia  areas,  the l a t t e r   e s p e c i a l l y ,   a r e  known t o  have  y ie lded good 

catches o f   b l a c k c o d   i n   t h e   p a s t .  The seasonal d i s t r i b u t i o n   p a t t e r n   m o s t  

conc lus ive  i s   t h e   u n i f o r m l y   h i g h e r   c a t c h   r a t e s   d u r i n g   t h e   t h i r d   q u a r t e r ,  and 

t h e  much l o w e r   c a t c h   r a t e s   d u r i n g   t h e   f o u r t h   q u a r t e r .  

The change i n   r e l a t i v e  abundance  between l a t e  sumner and t h e   f a l l  

months i s  most l i k e l y   t h e   r e s u l t   o f  a movement by  b lackcod  to  deeper  water.  

Lower a v a i l a b i l i t y   d u r i n g   t h e   w i n t e r  has  been  noted,  and the i r   occu r rence  i n  

deeper   water   dur ing   th is   t ime has been repor ted .   Th is   w in te r t ime movement i s  





186 

INTERNATIONAL PACIFIC HALIBUT COWISSION 
- EXPLORATORY TRAWLS 

In   t raw l   su rveys   o f   g round f i sh   conduc ted   by   t he   I n te rna t i ona l  

P a c i f i c   H a l i b u t  Commission i n   t h e   G u l f  o f  Alaska,  sablef ish,  i n   a d d i t i o n  

t o   p o l l o c k  and P a c i f i c  cod, was taken  throughout  the  area. Abundance was 

h i g h e s t   i n   t h e   K o d i a k  and  Peninsula  regions.  Small amounts o f   s a b l e f i s h  were 

taken a t  depths  less  than 100 fathoms  and ca tch   ra tes   genera l l y   inc reased 

wi th   increas ing  depths.   Th is   spec ies was most  abundant a t  depths  where 

wa l l eye   po l l ock   and   Pac i f i c   cod  abundance was l o w   o r   d e c l i n i n g   r a p i d l y .  

A l though   subs tan t i a l   quan t i t i es   o f   sab le f i sh   undoub ted ly   occu r   i n   wa te rs  

which  are  deeper  than  those  surveyed,  there i s  evidence o f   i n s h o r e  movement 

du r ing   t he   sp r ing  and summer. Average  catch  rates  reached a h i g h   o f  500 

pounds p e r   h o u r   t r a w l e d   i n   t h e   K o d i a k   r e g i o n   d u r i n g   t h e   s p r i n g   a t  200-260 

fathoms. (6)  

NATIONAL YARINE FISHERIES SERVICE 
EXPLORATORY TRAMS __ 

Sablefish  were  caught i n  exp lo ra to ry   t rawls   o f   the   Nat iona l   Mar ine  

F i s h e r i e s   S e r v i c e   i n   t r a c e  amounts i n   t h e   i n s i d e   w a t e r s   o f   s o u t h e a s t e r n  

Alaska,  Pr ince  Wi l l iam Sound, Cook I n l e t ,  and S h e l i k o f   S t r a i t .  They are  

known t o  be pa r t i cu la r l y   concen t ra ted   w i th in   o r   nea r   submar ine  canyons o r  

g u l l i e s ,   p r e f e r r i n g   b l u e - c l a y   o r  mud bo t tom  o r  sand or   rock  bot tom.  Highest  

catches  occurred  beyond  the  100-fathom  zone i n   a l l   r e g i o n s   w i t h  adequate 

sampling  (Table V-8 and F igu re  V-22). Sab le f i sh   a l so   a re  known t o  be 

abundant i n   t h e  deeper   waters   a long  the  cont inenta l   s lope.  They  were 

ra re l y   t aken   by   exp lo ra to ry   t raw ls   on   t he   con t inen ta l   she l f   a t   dep ths   l ess  

than 50 fathoms. (5) 

G u l f - w i d e   s a b l e f i s h   d i s t r i b u t i o n ,  based on NMFS t r a w l s ,   i s  shown 

i n   F i g u r e  V-23. S a b l e f i s h   l a n d i n g s   f o r   t h e   p e r i o d  1941-1973 are  shown i n  

Table V-9. 
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Table V-8 

POUNDS OF SABLEFISH CAUGHT PER HOUR OF SUCCESSFUL TRAWLING 
BY REGIONS AND DEPTH ZONES IN THE GULF OF ALASKA 

- . ----- 
S r L  -cA.uii.kQua--cBT(;Hm_HQIIB-cA.ui~-~m_tlQyB~uIpIlBsLILpL[B 

FISHING  FISHING 
DEPTH TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL  EFFORT CATCH/ TOTAL EFFORT CATCH/ 

FISHING  FISHING  FISHING 

1-49 - 
50-99 6 42 

100-149 2,336 

150-199 1,010 

200-299 485 

300-399 29 

TOTAL 4.502 

Avg. catchlhr. 
for a11 depths 

150 2.0 7 5  48 

9.0 7 1  1,915  9.3  206  2,938 

20.0 117 2.630  6.3  417  4,127 

10.2 99 20 0.6 1 , s .  100 

2.5 194 2,040  2.1  971 - 
0.9 I.S. - 

42.6  6.755 20.3 7,205 

106  333 

1.5  1.S.- 1/ - 40 1.0 1 , s .  

13.3 2 2 1  20 1,s .  702 2.0 1,s. 

29.0  142 - 
2.0 50 - 3 5  1 .o 1,s.  

- 510 3.0 170 

- - 
45.8  20  1.287 7.0 

I.S. 184 1 5 7  

I 

1IInadequate sampling 







Year 

1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

1952 
1951 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Table V-9 

SABLEFISH LANDINGS 
GULF OF ALASKA 

Thousands of Pounds & Thousands of Dollars 
1941-1973 

SOUTHEAST 
ALASKA 

Quantity 

4.071 
8,123 
6.628 
7.385 
8.349 
9.019 

6.493 
1,228 

5,728 

5,350 
955 

1,790 
3,547 
4,702 
4.172 
2,750 
4,966 
1,541 
2.312 
2,933 
1,334 
1,506 
1.358 
2.587 
2.31 1 
2,178 
1,992 
248 
665 
803 
573 

1,653 
1,872 

Value 

81 
455 
493 
804 
91 4 
740 

706 
11 1  

426 

490 
36 

141 
251 
335 
262 
186 
275 
114 
1 87 
288 
160 
172 

289 
125 

226 
259 
193 
32 
65 

1 48 
95 
455 
467 

CENTRAL  ALASKA 
Quantity  Value 

2 <I 

- 
20 1 
25 2 

465 
14 

40 
1 

20 1 

- 

- 
- - 

38 4 
3 <l 
2 
2 

<1 
<1 

133  14 
96 
<1 

9 
(1 

11 2 
21 3 

38 
6 1 

6 

- - 

TOTAL 
Quantity 

4,071 
8.123 
6.628 
7.385 

9.019 
8.351 

6,512 
1,228 

5.753 

5.815 
955 

3.547 
1.804 

4.722 
4.172 
2.750 
4.966 
1.541 
2.312 
2.971 
1,337 
1,508 

2,587 
1,360 

2.31 1 
2.31 1 
2.088 
248 
665 
81 4 
594 

1,659 
1,910 

Value 

81 
455 
493 
804 
915 
740 
111 
708 
428 

530 
36 

142 
251 
336 
282 
186 
275 
114 

292 
187 

160 
172 
125 
289 
226 

202 
147 

32 
65 
150 
98 
456 
473 

SOURCES 

5600. March 1971, C.F.S. No.  5900. March 1972. C.F.S. No. 6tOO. March, 1973. and C.F.S. No. 6400. March 1974. 
Fisheries of the Unired States. National Oceanic and  Atmospheric  Administration, National Fisheries  Service,  C.F.S.  No. 
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WALLEYE (PACIFIC) POLLOCK 
O-ra - chalcogrammus) 

INTRODUCTION 

Paci f ic   pol lock  (Theragra  chalcogramnus) i s  a member o f   t h e  same 

family  (Gadidae)  as  cod,  haddock  and  whiting. A t  l e a s t   t h r e e  common  names 

a p p l y   t o   p o l l o c k   o f   t h e   N o r t h   P a c i f i c  - the   A laska  po l lock ,   the   wa l leye   po l lock  

and t h e   P a c i f i c   p o l l o c k .  The l a t t e r  name, w i t h  a s l i g h t   s p e l l i n g  change 

( P a c i f i c   p o l l a c k ) ,  has  been p re fe r red   by  some U.S.  processors. 

P a c i f i c   p o l l o c k  has a b road  geograph ica l   d is t r ibu t ion   th roughout  the  

n o r t h e r n   p e r i m e t e r   o f   t h e   P a c i f i c  Ocean f rom  the  Sea o f  Japan t o   w a t e r s   o f f  

C a l i f o r n i a .   I t s   c e n t e r s   o f  abundance l i e   i n   t h e  Sea o f  Japan, o f f   t h e   i s l a n d s  

o f  Hokkaido  and  Sakhalin, o f f   t h e  Kamchatka Peninsula  and  the  nor thern  Kur i le  

Is lands ,   the   eas tern   Ber ing  Sea, and the   wes tern   Gu l f   o f   A laska.  Abundance 

dec l ines i n  t h e   e a s t e r n   P a c i f i c   o f f   B r i t i s h  Columbia  and  southward,  although 

occas iona l l y   la rge   ca tches   a re   taken i n  B r i t i s h  Columbia  and  Washington  waters. 
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THE POLLOCK FISHERY 

The Pacific  Pollock i s  the la rges t  of the  uti l ized  f ishery  resources 

i n  the  North Pacific.  In 1970, more than  3-million  metric tons were caught, 
almost  equal to   tha t   o f  cod from the North Atlantic.  Preliminary  data  for 1971 

show that  the  Pacific  pollock  catch reached alrost  3.7-million  metric  tons, 

which  would place  pollock second  only to   the  Peruvian  anchoveta as  the  world's 

most abundant  species. 

Until  recently,  almost  the  entire  catch  of  pollock was used domestically 

by the  principal  pollock  fishing  nations - Japan, USSR, and Korea.  Within the 

past  three  years,  the  Japanese  export  of  frozen  pollock  blocks  to  the United 

States has begun t o  reach  significant  proportions. 

The largest   f ract ion of  the  total  Pacific  pollock  catch i s  taken  in 

the  eastern Bering  Sea. The  U.S. Government has expressed  concern  about  the 

s ta tus  of this  resource,  and i n  recent  years,  the  condition  of the Bering Sea 

pollock  stocks has been  an important  topic  of  discussion i n  f ishery meetings 

between the United States,  Japan, and the  Soviet Union. 

The development of a large  scale  U.S. f ishery would require f i s h i n g  

vessels  of  sufficient  size and capabi l i t i es ,  such as  the large combination  type 

vessels used i n  the U.S. Alaskan crab  fishery.  Capital would  be needed f o r  

processing  plants and  automated  equipment to   o f f se t   l abo r   cos t s .  Nevertheless, 

Walleye (pacific)  pollock is regarded  as one of the most potent ia l ly  

important  species  to  the development o f  groundfish  fisheries i n  the G u l f  of 

Alaska. 



195 

EXPLORATORY  TRAWLS - 
INTERNATIONAL  NORTH PACIFIC HALIBUT COMMISSION - 

I n   e x p l o r a t o r y   t r a w l s  by t h e   I n t e r n a t i o n a l   P a c i f i c   H a l i b u t  

Commission  from  1961-1963,  most po l l ock  were  caught a t  depths o f  100- 

199 fathoms  where  they  occurred i n  72-100% o f   a l l  tows i n   t h e   P e n i n s u l a  and 

Kodiak  areas.  Catches and occur rence  decreased  rap id ly   in  50-99  fathom  waters, 

and a t  depths  exceeding 199 fathoms. 

Highest  average  catch  rates  were  obtained  dur ing  the summer i n   t h e  

Kodiak  region  at   depths  of   150-199  fathoms and d u r i n g   t h e   f a l l   i n   t h e   P e n i n s u l a  

r e g i o n   a t  100-149  fathoms. ( 6 )  

EXPLORATORY TRAWLS - 
- NATIONAL MARINE FISHERIES SERVICE 

I n   r e c e n t   y e a r s ,   t h e r e  has  been  an i nc reased   i n te res t   i n   t he   bo t tom-  

f i s h   r e s o u r c e s   o f   t h e   K o d i a k   I s l a n d   r e g i o n .  I n  t h e   s p r i n g   o f  1971, some 

Kodiak  fishermen made e x p l o r a t o r y   v e n t u r e s   t o   d e t e r m i n e   t h e   a v a i l a b i l i t y  o f  

po l l ock  and  cod. One vessel   repor ted  s ing le- t rawl   catches  as  large as 40,000 

l b s .  o f  po l l ock .  A s m a l l   f i s h e r y   f o r   p o l l o c k  and  cod t o o k   p l a c e   i n   t h e   s p r i n g  

o f  1972. 

The Nat ional   Marine  Fisher ies  Service  conducted  t rawl  surveys t o  

de te rm ine   t he   re la t i ve  abundance o f   b o t t o m f i s h   i n   t h e   G u l f   o f   A l a s k a ,  and i n  

the   sp r ing  and l a t e  summer of 1973 t h i s   t y p e   o f   a c t i v i t y  was devoted   essent ia l l y  

t o   p o l l o c k .  The survey was d i r e c t e d   t o   w a t e r s  o f f  the   coas t   o f   Kod iak  where 

e x p l o r a t o r y   f i s h i n g   a c t i v i t i e s  and Japanese pol lock  catch  data  suggested 

some abundance. D i s t r i b u t i o n ,   r e l a t i v e  abundance,  and s i z e   o f   f i s h   r e l a t e d  

t o  geography and depth  were  surveyed. (22 1 
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Ca tch   ra tes   f o r   po l l ock   i n   t hese   Na t iona l   Mar ine   F i she r ies   Se rv i ce  

surveys, as c o n t r a s t e d   w i t h   e a r l i e r  IPHC surveys ,   ind ica te   tha t   po l lock  

abundance i n   t h e   G u l f  has   inc reased  subs tan t ia l l y   dur ing   the   las t  decade. 

Po l l ock   i s   rega rded   as  a s p e c i e s   o f   c o n s i d e r a b l e   p o t e n t i a l   v a l u e   i n   t h e  

Gu l f ,  and la rge   quan t i t i es   a re   p resen t l y   be ing   impor ted   f rom Japan f o r  

use  as f i s h   s t i c k s .  (23)  

The bottom  t rawl  survey, i n  wh ich   p rese lec ted   l oca l i t i es   were  

f i shed ,   revea led   t ha t   po l l ock  were  most  abundant  where the  bot tom  depth was 

f rom 60 t o  130  fathoms. Mean ca tch   ra tes  were 1 ,560 1 bs.  per  hour  from  60 

t o  100  fathoms and  1,960 lbs .   f rom  100   t o  130  fathoms. A t  bottom  depths 

shal lower  than  60  fathoms  or  greater  than  130  fathoms,  the  catches  of   pol lock 

w e r e   c o n s i d e r e d   i n s i g n i f i c a n t   w i t h   l e s s   t h a n  40 lbs.  caught  per  hour. 

Addit ional  bottom  twos  were made i n  those  areas i n  which  the 

bo t tom  t raw l   su rvey   a t   p rese lec ted   s ta t i ons  showed a h i g h   a v a i l a b i l i t y   o f  

po l lock .  One such  area was i n   t h e   g u l l y   t h a t   r u n s  seaward from o f f  Cape 

Barnabas. The p o l l o c k   c a t c h   r a t e s  i n  this  area  ranged  f rom 3,400 l b s .   t o  

7,600 lbs .   per   hour . (6 )  

Bottom-trawl  catches  close t o  shore   cons is ted   o f  a mix ture  o f  

j u v e n i l e s  and adu l t s .  I n  con t ras t ,   on l y   adu l t s  were  encountered  further 

o f fshore .  These p a t t e r n s   o f   a v a i l a b i l i t y ,   i n   b o t h   s i z e   o f   f i s h  and r e l a t i v e  

abundance, may o n l y  be c h a r a c t e r i s t i c   o f   t h e  summer. Dur ing   o ther  seasons 

they may be q u i t e   d i f f e r e n t .  



GROUNDFISH: SUMMARY ASSESSMENT 

From the  most   recent   data  avai lab le,   the  Kodiak and Yakutat  areas  are 

impor tant   areas  for   the  most   impor tant   groundf ish  spec ies i n  t h e   G u l f   o f  

A laska,   the   Pac i f i c  ocean  perch. 

From the   b io log i ca l   s tandpo in t ,   t he   Kod iak  and Yakutat   areas  are 

p a r t i c u l a r l y   i m p o r t a n t   t o  ocean  perch  production.  Sampling  surveys f o r  ocean 

pe rch   l a rvae   i nd i ca tes   dens i t i es   t o   be   h ighes t  i n  the  Yakutat   area, and  second 

h ighes t  i n  the   Kod iak   a rea   dur ing   the   Apr i l -Ju ly   per iod .  The d i s t r i b u t i o n   o f  

l a r v a e   i s   i n f l u e n c e d   b y   w a t e r   c u r r e n t   p a t t e r n s ,   b u t   l a r v a e  were  most  prevalent 

i n  the   water  column  over  depths o f  90 t o  350 fathoms. Ocean perch  apparent ly  

i nhab i t   t he   subsu r face   wa te r   l aye rs  u n t i l  t h e i r  second  year o f   l i f e ,   a t  which 

t ime  they become demersal ,   inhabi t ing  progress ive ly   deeper   waters  as they 

increase i n  s i z e .   D e n s i t i e s   o f   a d u l t   f i s h ,  as re f l ec ted   by   ca tch -pe r -un i t  

e f f o r t   f i g u r e s   f o r   t h e   t r a w l   f l e e t s ,  appear  lower i n  the  Kodiak and Yakutat 

areas  than i n  more wester ly  areas. However, the   genera l l y   h igher   t rawl   ca tches  

and  amounts o f   e f f o r t  i n  the  Kodiak and Yakutat   areas  suggest   that  more o f   t h e  

ocean  perch  stock i s   a v a i l a b l e   t o   c a p t u r e  i n  t h e s e   l a t t e r  areas. 

The Yakutat  and  southeastern  areas  have  been  the  major  producers o f  

the   b lackcod  (sab le f i sh)   ca tch  i n  the   Gu l f   o f   A laska,   w i th   seventy -n ine   percent  

o f   t h e   t o t a l  Japanese l o n g l i n e   c a t c h  i n  1968  coming  from  these  areas. The 

southeastern  area  alone  accounted f o r   f i f t y - t h r e e   p e r c e n t   o f   t h e   t o t a l   e f f o r t  

and  catch.   Relat ive ly   lesser   catches came from the Kodiak  and  Charlotte  areas. 

Dens i t i es   o f   b lackcod  as i n d i c a t e d   b y   l o n g l i n e   c a t c h   r a t e s ,   a r e   s i m i l a r  from 

Char lo t te   to   Kod iak .  Shumigan  and Chi r ikov  appear   to   be  areas  o f   lesser  
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abundance.  Areas i m p o r t a n t   f o r  spawning  are  not known, b u t  it i s  known t h a t  

spawning  takes  place i n   t h e   w i n t e r   i n  deep water.  The eggs and f r y  o f   b lackcod  

a re   pe lag i c  and may be  found a t  some d is tance  o f fshore .  Young f i s h   a r e  known 

t o   i n h a b i t   s h a l l o w   w a t e r s   o f  bays  and i n l e t s .  

A laska   po l l ock ,   pac i f i c   cod  and tu rbo t   (a r rowtoo th   f l ounder )   a re  

l i g h t l y   e x p l o i t e d  i n  t h e   G u l f   o f  A1aska;although probably  abundant.  Both  the 

p o l l o c k  and cod spawn i n  the   sp r ing  i n  r e l a t i v e l y   s h a l l o w   w a t e r s .   P o l l o c k  eggs 

are   pe lag ic ,   wh i le   those o f  t h e  cod are  demersal. L i t t l e  

d i s t r i b u t i o n   o f   e i t h e r   l a r v a e   o r   a d u l t s  Of these  Species. 

Alverson e t  a1  (1964)(15)  have  indicated  turbot 

i s  known o f   t h e  

t o  be the  most  abundant 

f lounder i n   e x p l o r a t i o n s  of t h e   n o r t h e a s t   P a c i f i c   o c c u r r i n g   i n   a b o u t   n i n e t y  

percent  of a l l  t rawl  tows and compr i s ing   f rom  twen ty - fou r   t o   f o r t y -e igh t  

p e r c e n t   o f   a l l   c a t c h e s   i n   t h e   G u l f   o f   A l a s k a .   T u r b o t  made up  between  seventy- 

two and  one hundred  percent o f   a l l   f l o u n d e r   c a t c h e s   a t   d e p t h s  between 50 and 

299 fathoms  and was the  dominant  f lounder a t  depths  greater   than 49 fathoms i n  

the   Pr ince   Wi l l iam Sound and  Shelikov  areas. 

The economic p o t e n t i a l   o f   t h e s e   s l i g h t l y   o r   c o m p l e t e l y   u n e x p l o i t e d  

species  must be l e f t   p r i m a r i l y   t o   s p e c u l a t i o n .   A l v e r s o n   e t  a1 (1964)  (15)  have 

es t imated  the   s tand ing   s tocks   in   the   Kod iak  and Yakutat   areas  for   A laska  po l lock,  

Pac i f i c   cod  and t u r b o t   t o  be about 21,000, 42,000 and 263,000 me t r i c   t ons ,   res -  

pec t i ve l y . *  

* T h e i r   e s t i m a t e   o f   t h e   s t a n d i n g   s t o c k   o f  ocean p e r c h   a t  125,000 m. t .  i n  
the  Kodiak and Yakutat  areas  appears  reasonable  since  the  est imated  recent 
annual  catches o f   t h i s   spec ies   i n   t hose   a reas  has  been  around 50,000 m. t .  
T h e i r   e s t i m a t e   f o r   t h e   A l e u t i a n   a r e a   i s   t o o   l o w   a t  20,000 m.t .  s i n c e   a t  
l e a s t   t h a t  much and probably  more  has  been  caught  annually  by Japan  and the  

U.S.S.R. (23) 
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INTRODUCTION 

Herring  range  throughout  nearly a l l  temperate  waters o f  the  northern 

hemisphere. I t s   h a b i t  of  concentrating i n  dense  schools  has made i t  a pro- 

f i table   resource  for  ocean exploi ters   for   centur ies ,   especial ly  i n  the waters 

of  the North Atlant ic  Ocean. The Pacific  herring, Clupea pa la s s i i ,  a species 

closely  related  to  the  Atlantic  herring, b u t  d i f fer ing from i t  in  several 

l i fe   h i s tory   charac te r i s t ics ,  i s  widely  distributed i n  the   Pac i f ic .   I t  has 

sustained commercial f i s h e r i e s   a l l  along  the North Pacific rim from the n o r t h -  

west  United S ta tes  up i n to   t he   a r c t i c  and down again  to the eastern  coast  of 

Korea .(24) 

NATURAL HISTORY NOTES 

Spawning occurs  throughout  the spring months, s l i gh t ly   ea r l i e r  i n  

the more southern  areas. The spawning period i n  southeastern Alaska i s  

generally March through May, while around Kodiak Island most spawning occurs 

from l a t e  April  through  early  June. There i s  some evidence that  herring home 

t o  spawning areas and have a preference  for  salt-water  areas  of  relatively 

low sa l in i ty .  Spawning takes  place i n  shallow  water,  less  than 10 fathoms 

and, i n  many areas ,  i n  the in t e r t i da l  zone completely. The l iberated eggs 

are  adhesive and a re  most often found at tached  to  seaweed along  the  shore, 

although some spawning is done on gravel  substrate. There a re  many spawning 

locales  throughout  Alaska, b u t  the major  spawning areas  are  located  in  south- 

eastern,  Prince William Sound and around Kodiak Island. (24) 
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A U n i t e d   S t a t e s   h e r r i n g   f i s h e r y   i n   t h e   G u l f   o f   A l a s k a  has  been i n  

o p e r a t i o n s   f o r  many g e a r s   b u t   a t   v a r y i n g   i n t e p i t i e s  due to apparent   f luc tu -  

a t i o n s   i n  abundance o f   h e r r i n g .  The p r imary   a reas   o f   he r r i ng   p roduc t i on  have 

been southeastern  A laska  (Dixon  Entrance  to  Cape Suckl ing - about  two  hundred 

and f i f t y  mi les  west  of   Yakutat   Bay) and centra l   A laska (Cape S u c k l i n g   t o  

Unimak I s land ) .  The ma jo r   f i sh ing   a reas   w i th in   cen t ra l   A laska   a re   P r ince  

Wi l l i am Sound and  Kodiak  Island.  (Figure V-24) Almost a l l   h e r r i n g   a r e   c a u g h t  

w i th   purse   se ines .   In   recent   years ,  a f i s h e r y   f o r   h e r r i n g   r o e  and  eggs at tached 

t o  k e l p  has  developed i n   b o t h   s o u t h e a s t e r n  and centra l   A laska,   as  wel l  as t r a c e  

amounts from  western  Alaska. Much o f   t h i s   p r o d u c t i o n   i s   h a r v e s t e d   d i r e c t l y   f r o m  

the   her r ing   snawning   g rounds.   H is to r ica l l y ,   the   f i shery  has  been centered i n  

southeastern  A laska,   but   major   f luc tuat ions i n  catch  have  occurred.  For  example, 

a s h i f t   i n   p r o d u c t i o n   f r o m   s o u t h e a s t e r n   t o   c e n t r a l   A l a s k a   o c c u r r e d   i n   t h e  

la te   1930 's .  More r e c e n t l y ,   a l m o s t   a l l   t h e   c a t c h  has come from  southeastern 

Alaska, u n t i l   t h e   l a t e   1 9 6 0 ' s ,  when about  equal amounts  were  caught  from  both 

southeastern and centra l   A laska.  (24)  

The cu r ren t   he r r i ng   f i she ry   i n   A laska ,   a l t hough   p roduc ing   l ess  

than i t s   e a r l i e r  yea rs ,   y ie lds  a r e l a t i v e l y   h i g h   v a l u e   p e r  pound, owing t o  

the   recent   deve lopment   o f   the   her r ing  egg f i shery .   (Tab le  V-10) However,  an 

add i t i ona l  and probably  much h ighe r   va lue   o f   he r r i ng   as  a f o r a g e   f i s h  f o r  

o the r  more valuable  species,  such  as  salmon, needs t o  be noted. I n   s p i t e  of 

t h e   i m p o r t a n c e   o f   h e r r i n g   i n   t h e   f o o d   c h a i n ,   l i t t l e   i s  known o f   t h e i r   c u r r e n t  

abundance  and d i s t r i b u t i o n  i n  Alaska.  Informat ion i s  needed  concerning  the  s ize 

o f   the   resource ,  and concerning  the  seasonal,  annual and o the r  changes i n   d i s t r i -  

b u t i o n   o f   f e e d i n g  and  spawning members o f   t h e   p o p u l a t i o n .  (24 )  
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Table V-10 
SEA HERRING AND KELP WITH HERRING  EGGS 

(SOUTHEASTERN AND SOUTH  CENTRAL ALASKA ONLY) 
LANDINGS IN ALASKA 

1935-1973 
Thousands of Pounds & Thoukands of Dollars 

SEA HERRING  KELP (WITH HERRING EGGS) 
Year  Quantity  Value  Quantity  Value 

1935 
1936 
1937 
1938 
1939 

1941 
1940 

1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

225,800 
209,  I00 
261,400 
231.000 
229,700 
111,400 
156.200 
46,000 

139,100 
90,300 

152.700 
217.200 
195,300 
171,000 

168.500 
35,200 

88,200 
45.500 
32.400 
35,322 

170,458 
64,216 

118,291 
88,801 
107,444 
77.913 
49,465 
33.876 
31,216 
47,904 
25.636 
19.256 
11,227 
8,000 
13,000 
7.400 
10.1  17 

34.804 
14,040 

1 ,003 
445 
453 
473 

1,326 
794 

1,479 
1,069 
1,294 
835 
559 
379 
468 
718 
360 
288 
169 

257 
81 

163 
269 

2.660 
41 a 

108 

199 
46 

399 
460 
662 
400 
72 

190 
5 

769 
600 
306 

- 

5 

2 
16 
80 

496 
106 

486 
21 

95 
8 

384 
300 
1 53 
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VI. THE SALIVIN RESOURCES 

GENERAL  SALMON  FISHERY 
INTRODUCTION: 

Juven i l e  and a d u l t  salmon a re   p reseh t   i n   t he   coas ta l   wa te rs   o f   t he   Gu l f  

o f  Alaska  from May through September. For  the  ent i re  coastal   area,  f rom Gore 

P o i n t   t o  Cape Fainreather,  the  average  annual  salmon  run i s  about 0,6 m i l l i o n   f i s h  

(Table  VI-1).  Approximate?:/ 67 p e r c e n t   o f   t h i s   r u n   o c c u r s   i n   P r i r . c c  I d i l l i a p ?  Sound 

wl-ere o ink  salmon  (Onchorhynchus  gorbuscha)  predomiqate. 

The average  annual abundance o f   j u v e n i l e   s a l v o 3   i n  t% coasta l   reg ion 

o f   t h e   G u l f   o f   A l a s k a   i s   a b o u t  660 m i l l i o n ,   o f   w h i c h  532 m i l l i o n   a r e   j u v e n i l e   D i n k  

salmon i n   P r i n c e  William Sound. 

The coas ta l  salmon f i s h e r i e s   i n   t h e   G u l f   o f   A l a s k a   c o n t r i b u t e d  10  percent 

o f   t h e  salmon p r o d u c t i o n   f o r   t h e   e n t i r e   s t a t e  and  had an average  (1960-1n69)  annual 

who lesa le   va lue   o f   $10  mi l l ion .  

Es t ima tes   o f   t he   f u tu re   va lue   o f   t he   ca tches   t o   t he   f i she rmen   a re   g i ven  

i n  Table  VI-2. The average  annual   va lue  for   the  ent i re   area i s  about $4.7  m i l l i o n  

as c a l c u l a t e d   i n   t h i s  manner. Th is  i s  about 20 percent  h igher  than  the  average 

v a l u e   f o r  1960-1969  (Table  VI-3). Assuming a 20 percent   increase i s  wholesale 

va lue ,   then  the   fu tu re   va lue   o f  sa lmon  products   for   the  Gul f   reg ion i s  about  $12 

The annual  salmon  runs  are managed, l a r g e l y   t h r o u g h   r e g u l a t i o n   o f   f i s h i n g  

time, t o  achieve a b i o l o g i c a l l y  sound d i v i s i o n  between  the  catch and  escapement 

(spawners). B y  maintaining  adequate escapements i n   t h e  annual  runs o f  each  species 

and each  spawing  area, f i s h e r y  managers  hope t o   m a i n t a i n   p r o d u c t i o n   a t  a reasonably 

h i g h   l e v e l .  I t  i s  genera1l.y assumed t h a t  a r e l a t i o n s h i p   e x i s t s  between  the number 

of spawners  and the  number o f   a d u l t  salmon r e t u r n i n g   i n   f u t u r e   y e a r s .  

The d i s t r i b u t i o n  and  abundance o f   j u v e n i l e  salmon i s   i m p o r t a n t   i n   i t s e l f  

as  wel l  as f o r   t h e   p r e d i c t i o n   o f   t h e   m a g n i t u d e   o f   f u t u r e   a d u l t   r u n s .   U n f o r t u n a t e l y ,  

t h e   d i s t r i b u t i o n  and  abundance o f   j u v e n i l e  and a d u l t  salmon i n  the   coas ta l   reg ion  

of t he   Gu l f  o f  A l a s k a   a r e   p o o r l y   k n o ~ n ( ~ 5 ) .  



TABLE VI-1 - Calculated  average  salmon  run ( i n  thousands o f  f i s h ) ,  
1960-1969, by s p e c i e s   a n d   d i s t r i c t . *  

DISTRICT KINGS- REDS PINKS TOTAL 

Resurrect ion 
Bay 1 57 2 78  5 142 

William Sound 
Pr ince  

4 2 54 76 5,318 796 6,448 

Copper  River 31   1 ,661  4 12 2 1 2,106 

Bering  River 1 83 150 1 1 233 

Yakutat 6 2 53 333 50 1 7  659 

TOTAL 42 2.308  973  5,447 8 18 9,588 

*Runs c a l c u l a t e d  from  average  ratios:   Run/catch  (Pink 1.50, Chum 1.75, Red, 
King,  and Coho 2.66) i n  prince  Will iam Sound  and the   average   ca tch  by d i s t r i c t  
i n  1960-1969  (22). 

DISTRICT pINKs TOTAL 

Resurrect ion 
Bay - 40 3 22 2 67 

Pr ince  
William Sound 12 177  81 1,535 3 58 2,163 

Copper River 84  1,161 436 1 - 1,682 

Bering  River 1 58 159 - - 2 18 

yakuta t  12 186 323  15 9 545 

TOTAL AREA 109  1,622  1,002  1,573  369  4,675 

*1960-1969 average  catch  and  weight ,   1970  pr ices .  
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TABLE VI-3 - Average  catch  ( lbs.)   and  value  to  f isherman  for  salmon  caught i n  the  . 

Gulf of A 1  sk  , 1960-1969,  and  the  percentage of th,e  average €or a l l  
of Alaska a257 . 

FISHING  DISTRICT 

Resurrect ion Bay 

Pr ince William 
Sound 

Copper  River 

Bering River 

Yakutat 

TOTAL AREA 

10 YEAR 10 YEAR 
AVERAGE WEIGHT 

(THOUSANDS OF LDS . ) (THOUSANDS OF DOLLARS) 
AVERAGE VALUE 

333  0.1%  59  0.1% . .  v 

17,203 6.8% 2,060  5.1% 

5,209 2.1% 1.158 2 .9% 

636 0.2% 1 1 7  0.3% 

1.905 0.8% 488 1 .2% 

25,286 10.0% 3.882  9.6% 

The major   sa lmon  f isher ies i n   t h e   n o r t h e r n   G u l f   o f   A l a s k a   a r e   i n  

P r ince   W i l l i am Sound and o f f   t h e   m u t h   o f   t h e  Copper River.  By comparison, 

t h e   f i s h e r i e s   i n   t h e   R e s u r r e c t i o n  Bay and  Yakutat d i s t r i c t s   a r e  minor. 

The commercial f i s h e r y  season i n   P r i n c e   W i l l i a m  Sound runs  f rom  mid-July 

t o   e a r l y  August.  Sockeye  (red) salmon, c a u g h t   p r i m a r i l y   b y   g i l l   n e t s   i n   t h e  

Eshany  and C o g h i l l   s u b d i s t r i c t s ,   a r e   t h e   t h i r d  most  ahundant o f   t h e   f i v e   s p e c i e s  

of  salmon. The m idpo in t   o f   t he   sockeye   f i sh ing  season i s  mid-July.   Pink and 

chum salmon, w h i c h   a r e   f i r s t  and  second i n  abundance, a re   caught   p r imar i l y   by  

f i f t y - f o o t   p u r s e   s e i n e r s .  The midpo in t  i n  f i s h i n g  season f o r   t h e s e   s p e c i e s   i s   l a t e  

Ju l y .  Catches o f   k i n g  and  coho  salmon i n   P r i n c e   W i l l i a m  Sound a r e   r e l a t i v e l y   m i n o r .  

Tables  VI-4  and  VI-5 show the  salmon harvest   by  spec ies and d i s t r i c t .  

Figures  VI-1 and V I - 2   i l l u s t r a t e   t h e   f i s h i n g   d i s t r i c t s ,  and Figure  VI-3 shows the 

p r i n c i p a l  spawning r i v e r s  upon which much o f   t h e  salmon f i s h e r y  depends. F igure  

V I - l a   i l l u s t r a t e s   t h e   p r i n c i p a l   a r e a s   f i s h e d   f o r   t h e   v a r i o u s  salmon species. 
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YEAR 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971  
1972 
1973 

- 

TABLE VI-5 

Salmon  catches in numbers of fish, 1951-1973 

RESURRECTION BAY DISTRICT 

- K I N G S  

2 
3 1  

0 
1 

4 
1 

120  
0 

6 0  
3 
2 
0 
0 
0 
0 
0 
0 

3 
2 

32 
1 9  

6 

- REDS 

176 

12 ,065  
5 ,090  

5 ,049  
296 

2 ,876 
897 

11 ,235 
9 ,585 

12 ,503 
8 , 4 4 0  
1 ,003  

54 
1 ,964 

800 
2 ,502  

76 ,018 
99,403 

3,624 
26,502 

5,052 

7,773 

COHOS 

13 ,331  
10 ,822  

3.332 
2 , 5 5 6  

3 ,762  
6 ,160  

119 
5 

5 ,502 
895 
285 

5.089 
2,253 

16 

118 
0 

204 
90 

6 

1 ,132 
906 
805 

pINKs 

44,389 
9 ,031  

3 ,957 

55 ,994 
8 ,552  

16 ,738 
1 ,275  

132,864 
42 ,665  
59 ,790 
10 ,270 

137,003 
276 

24 ,072 
26 

140,146 
3 , 1 6 8  

144,802 
1 

119,662 
18,872 
10 ,033 

1 ,815 

2 ,978 
5 ,988 

3 ,147 
1 .949 

686 

141 
31  

2 ,825  
8 ,945 
1 ,657 

551 
1 , 4 9 2  

22 
0 

4,528 
1,798 
7,846 

10  

479 
3,177 

40,909 

TOTAL 

24,355 
69 ,003 
15 ,358 
25 ,122 

21.483 
70 ,354 

4 .421  
133 ,901  

60 ,637 
80,868 
24.717 

151,083 

24,164 
5.024 

1 , 9 9 0  
145,592 

7 ,672  
228,758 

99,423 

125,129 
49,476 
56,805 



YEAR 

1951  
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960  
1 9 6 1  
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1 9 7 0  
1 9 7 1  
1972 
1973 

- 

TABLE VI-5 (CONTINUED) 

Salmon catches i n  numbers o f  f i s h ,  1951-1973. 

YAKUTAT DISTRICT 

- K I N G  

1,260 
2,414 
1,914 

3,808 
2,246 

3,680 
6,341 

1,412 
1,098 

916 
2,534 
2,748 

942 
2,005 

2,152 
1,468 

3 ,801 
2,190 

4,768 

10,173 
5,935 
4,369 

- REDS 

148.295 
110.358 
111,733 
127,095 
111,250 
108,303 
110,504 
42,090 

48,321 
76,790 

82,929 
80,668 
52 ,711 
92,235 

122,735 
185,361 

88,431 
80,780 

117,797 

129,212 
131,487 
128,285 

127,701 
187,990 

267,181 
150,512 

201,842 
130,445 

63,009 

138,989 
98,772 

121,320 
130,314 
189,511 
145,863 
169,806 
125,421 

120,286 
67,414 

122,497 
59,623 

40,504 
55,621 
42,710 

pINKs 

35,222 
37,067 

8 ,801 
40,043 
25,686 
17,201 

61,785 
16,475 

12,505 
13,966 
65,063 
27,692 
79,180 
40,392 

4,425 

32,532 
1,395 

64,094 
2,317 

80,317 
3,021 

17,083 

CHUMS 

5,328 
12,599 

16,094 
15,605 

23,568 
23,533 
31,996 

36,694 
17,764 

12,491 
11,520 
17,914 
10,679 

5,669 
4,258 
3,395 
4,471 

14,935 
13,896 

5,019 
8,318 
8,996 

TOTAL 

317,806 
350,428 

452,659 
288,565 

366,154 
285,823 

221,509 
225,644 

266,390 
197,014 

318,533 
292,360 

310,107 
289,375 

258,307 
259,717 

223,291 
247,910 

261,217 

265,225 
204,382 
201,443 



YEAR 

1951 
1952 
1953 
1954 
1955 

1957 
1956 

1958 
1959 
1960 
196 1 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

- K I N G  

34 

26 
0 

0 
125 
147 

7 1  
72 
7 7  

8 72 
63 

246 
95 
36 

36 
3 

20 
10 
44 

105 
107 
285 

- 

TABLE VI-5 (CONTINUED) 

Salmon catches  in numbers o f  f i s h ,  1951-1973. 

B E R I N G   R I V E R   D I S T R I C T  

REDS COHOS PINKS 

3 ,591  
0 

8 ,572  
129 

34 ,121  
41,437 
29,142 
23,947 
27,384 
32,890 
60,116 

23,127 
72,230 

13,469 
10,651 
24,949 
11,866 

38,093 
26,136 

46,306 
13,642 

0 
91,964 
70,100 

27,441 
53,484 

21,202 
58,560 

50,583 
70,065 

88,610 
55,502 

78,708 
52,114 
49,818 
46,138 
67,134 

4,033 

5 
0 
0 

50 
9 

46 

32 
27 

126 
6 

30 

60 
0 

0 

0 
0 

199 
3 

1 

36.776 88,231 4 
51,445 19,825 3 
15,426 65,348 2 

0 
1 

0 

2 
1 

22 
5 

0 
1 

6 
1 
2 
0 

32 
0 

1 
2 
0 
0 

- 
1 
5 

TOTAL 

49,937 
13,642 

92,103 
8,598 

104,398 
95,119 

45,254 
56,703 

86,027 
103,150 
111,902 
127,980 
111,892 

62,800 
92,213 

74,804 
58,029 
93,479 
42,171 

125,116 
71,381 
81,066 



YEAR 

1Y 52 
1951 

1953 
1954 
1955 
1 50 
1957 
1958 

1960 
1959 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

- KINGS 

17,439 
29,355 
12.198 

20,435 
15,704 

11,702 
5,151 
6.965 

5,675 
9,833 

14,792 
7,621 

10,871 
12,751 
15,390 
11,422 
9,853 
9,743 
14,040 

16.486 
22.349 
19,948 

TABLE VI-5  (CONTINUED) 

Salmon catches i n  numbers o f   f i s h ,  1951-1973. 

COPPER RIVER DISTRICT 

1151,943 
1,136,316 

1,099,564 
563.708 

636,705 
540,575 

307,342 
541,637 

360,667 
299,782 

677,626 
528,223 

375,029 
699,548 

1,005,615 
508,327 

696,836 
573,261 

616,801 
727.144 
332,816 

818,277 

COHOS 

154,418 
163.740 
29,866 
157.941 
158,208 
109,248 

81,610 
58,705 

137.957 
132,259 

133,987 
174,628 
202,621 
242,666 
70,786 
116,147 

230,867 
160,532 

77,405 

208,915 
103,211 
132,272 

PINKS 

101 
6,284 

13 5 
166 

149 
1,131 

8,872 
1,841 

940 
375 

1,639 
1,880 
1,487 
548 
803 
717 
573 

4,343 
847 

1,762 
2,304 
8.964 

48 
1,091 

46 
272 
12 

1,224 
54 

181 
67 
3  14 

513 
106 

85 

331 
62 

2 18 
115 

244 
4i3 

5,287 
717 

10,173 

'I'Oi'AL 

623.949 
1,336,786 
605,984 

1,273,676 
:'15,512 
.'.1,2,710 
t11,ssa 
404,970 
442,881 
507,991 
671,576 
869,439 

955,575 
590,093 

1,134,016 
905.587 

679,503 
813,687 
789,372 

849,251 
855,725 
504,173 



21 1 

YEAR - 
1951 
1952 
1953 
19542 
1955" 
1956 
1957 
1958 
1959* 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

KINGS 

3,636 
111 
72 

1 

492 
0 

968 
12,041 
1,447 
1,584 
406 

1,830 
2,293 

71 
1,099 

3,624 
6 50 

3,340 
1,523 

3,551 
547 

2,405 

TABLE VI-5 (CONTINUED) 

Salmon catches i n  numbers o f  f ish,  1951-1973. 

PRINCE WILLIAM SOUND DISTRICT 

- REDS PINKS CHUMS TOTAL 

208,065 
74,324 
49,252 

12,924 
6,185 

156,336 
66,468 
13,821 

0 
35,176 
68.572 
54,468 
60,304 
66,974 
116,092 
99,714 

121,804 
45.515 

285,584 

88.368 
197,526 
124,802 

47,636 

37,012 
51,130 

436 
596 

34,850 
20,935 
22,555 

30,722 
1 ., 123 

10,988 
31,908 
48,661 
30..969 
45,211 

40.569 
23.908 

11,693 
12,866 

2,161,556 
802,892 

1,996,413 
12,142 

4,525,408 
26,873 

649,001 
6,289,924 

229 
1,841,899 
2,298,218 
6,742,316 
5,295,378 
4,206,896 
2,460,471 
2,699,418 
2,626,340 
2,452.168 
4,828,579 

549,206 

352,714 
549,663 

6,071 

507,199 
4,662 

705,642 
687,266 

0 
381,858 
224,401 
891,880 
942,900 

201,043 
539.047 

426,628 
274,234 
342,939 
320,977 

1,611,435 
2,836.784 
2,435,463 

24,835 
45,055 

1,443,014 
7,025,607 

2,291,239 
2,799 

2,602,585 

6,349,536 
7,722,402 

4,843,957 
2,823.915 
3,250.31a 
2,990,282 
2,930,127 
5,451,346 

s,224,2as 

30,551 7,310,964 574,265 8,007,699 
1,634 54,783 45,370 299,860 
1,399 2,056,878 729,839 2,915,323 

* Fishery closures. 
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JUVENILE SALMON 

The relative abundance and  distribution of juvenile salmon in the 

coastal  region of the Gulf o f  Alaska  can  be  assumed  to  roughly  parallel  the 

distribution of adult spawners.  With the exception of juvenile pink  salmon in 

the Prince  William  Sound, little is  known  concerning the timing of migration, 

distribution, abundance or size of juvenile salmon in the Gulf. All species 

of salmon migrate to  sea in the spring or early  sumner. At the  time of migration 

into  the  estuaries, pink and  chum  salmon are the smallest (30-40 mn), while 

coho and  red salmon are the largest  (about 100 mn). Survey  data  indicate  that 

young pink salmon are in the estuaries from May  through June with a peak  in 

abundance in late May. Juvenile pink  salmon  probably  move out of the estuaries 

and  into the open water of Prince  William  Sound in July and are in the North 

Pacific by September.  It  seems quite likely that juvenile salmon are in the 

coastal waters of the Gulf from early May to early  September . (25) 
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F ish ing  Gear 

Salmon f i s h i n g   i n   N o r t h  American  waters  occurs  pr ' imari ly  along  the 

coast.  Most f i s h   a r e   t a k e n   b y   t r a w l i n g ,   g i l l   n e t s ,  and se iners.   Trawl ing 

l i nes ,   emp loy ing   f ou r   o r  more l i n e s   a t t a c h e d   t o   l o n g   t r a w l i n g   p o l e s  may range 

from  100-150  fathoms i n  length.  

Purse  seines  require  two  boats,   handl ing a se ine  some 200-300  fathoms 

long,  20-40  fathoms deep a t   t h e  ends  and  25-80  fathoms  deep a t   t h e   c e n t e r .  

Gill net   vesse ls   t yp i ca l l y   range   f rom 22-40 f e e t   i n   l e n g t h .   N e t  

leng ths  i n  North  American  waters  range  from 100-300  fathoms. 

The number o f   p u r s e   s e i n e   v e s s e l s   f i s h i n g   i n   P r i n c e   W i l l i a m  Sound 

varied  between 102  and  248 over   the  years 1961-1969. I n  1970, there  were 245 

pu rse   se ine rs   f i sh ing   du r ing   t he  peak o f   t h e  season  and  about  150 g i l l   n e t  

boats. 

I n  the  Copper  and B e r i n g   R i v e r   d i s t r i c t s ,   t h e  amount o f  f i s h i n g  gear 

i s  g rea tes t   dur ing   the   ear ly -season  red   sa lmon  f i shery .   In  1970, approx i -  

mately 450 g i l l - n e t   b o a t s   ( 3 2 - f o o t  limit) f ished   du r ing   t he   red  salmon  season, 

w h i l e  350  boats  f ished i n   t h e  coho season. About 83 p e r c e n t   o f   t h i s   g e a r  was 

f i s h e d   i n   t h e  Copper R i v e r   d i s t r i c t .  

The salmon f i s h i n g  season i n  t h e  Copper  and B e r i n g   R i v e r   d i s t r i c t s  

runs  f rom mid-May t o  mid-September. Drift g i l l   n e t s  (5 1/2- inch mesh) a re   t he  

only gear  employed i n  t h e s e   d i s t r i c t s .   I n   t h e  Copper R i v e r   d i s t r i c t ,   r e d  

salmon are   taken  f rom mid-may t o   e a r l y  August, w i t h  coho  predominating  the 

c a t c h e s   f r o m   l a t e   J u l y   t o  mid-September. The peak i n  t h e   r e d  salmon f i s h e r y  

u s u a l l y   o c c u r s   i n   t h e   l a s t   h a l f   o f  May, whereas t h e  coho  catches peak i n   t h e  

l a s t   h a l f   o f  August (25 . 
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CHINOOK (KING)  SALMON 

I n  t h e   n o r t h   P a c i f i c  Ocean Chinook  salmon  (Oncorhynchus  tshawytscha) 

a r e   f o u n d   g e n e r a l l y   t o   t h e   n o r t h   o f  46"NL i n  t h e   e a s t e r n   h a l f   o f   t h e  ocean. 

Al though  chinook spawn i n  t h e  Sacramento-San Joaquin  system  Cal i fornia,   they 

a r e   r a r e l y   f o u n d   i n   s t r e a m s   s o u t h   o f  San Francisco Bay. Spawning occurs i n  

r i v e r s   n o r t h   t o   t h e   B e r i n g  Sea. 

Chinook  general ly  ascend  the  larger  streams  to spawn and are  abun- 

dant  i n  such r i v e r s  as t h e  Sacramento,  Columbia,  Fraser,  and Yukon. The 

c e n t e r   o f  abundance o f   t h i s  species i s   t h e  Columbia  River, i n  which  adul ts  

r e t u r n   t o  spawn dur ing   every  month o f   t he   yea r .   He re   t he   p r i nc ipa l   runs   a re  

designated  as  the  spr ing,  summer, and f a l l   r u n .  The f a l l  chinook  run,  which 

u s u a l l y  spawns i n   t h e   t r i b u t a r i e s   o f   t h e   l o w e r  Columbia  are  not known t o  make 

a s i g n i f i c a n t   c o n t r i b u t i o n   t o   t h e   A l a s k a   f i s h e r y .  However, winter ,   spr ing,  

sumner and u p p e r - r i v e r   f a l l   r u n   c h i n o o k   s t o c k s   m i g r a t e   f u r t h e r   n o r t h   i n   g r e a t  

numbers  and i n d i c a t i o n s   a r e   t h a t  many  move o f f s h o r e   t o   f e e d   i n   t h e   G u l f   o f  

Alaska.  Also,  about 75 p e r c e n t   o f   t h e  ocean catch  f rom Oregon coastal  streams 

p r o b a b l y   o c c u r s   o f f   B r i t i s h  Columbia  and southeastern  Alaska. The Fraser 

R i v e r   i n   B r i t i s h  Columbia i s  a n o t h e r   m a j o r   c o n t r i b u t o r   t o   t h e   f i s h e r i e s   o f   t h e  

Gulf o f  Alaska  and  southeastern  Alaska. In  B r i t i s h  Columbia  and  Alaska, 

chinook  salmon  general ly  enter  the  streams  from May t o   J u l y .  

Chinook  salmon  occur i n  Alaska  from  Dixon  Entrance t o   t h e  Yukon 

River.  Age a t   m a t u r i t y   v a r i e s   f r o m   t h r e e   t o  seven  years, and f u l l  grown 

chinooks  average  about 23 pounds, a l though  occas iona l l y   they  have  been  found 

t o  weigh  as much as  100 pounds.  Chinook a r e   u s u a l l y   t h e   f i r s t   s p e c i e s   t o  

en ter   the   commerc ia l   f i sher ies   annua l ly  i n  each o f   t h e   s e v e r a l   d i s t r i c t s ,  

u s u a l l y   m i g r a t i n g   i n t o   t h e   l a r g e r   r i v e r s .  

Gu l f   o f   A laska   ca tch   da ta   a re  shown i n  Tables  VI-6 and VI-11, and 

Figure  VI-4. 



219 

Year 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 

1950 
1949 

1952 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Table VI-6 

GULF OF ALASKA 
SALMON  LANDINGS BY SPECIES AND  REGION 

CHINOOK  (KING) 
1935-1973 

Millions of Pounds 6 Millions of Dollars 

SOUTHESTERN  CENTRAL  TOTAL 
Quantity 

13.0 
14.0 
17.3 
14.7 
14.0 

13.1 
8.9 

11.7 
8.6 
6.6 
8.4 
12.4 
11.6 
10.2 
10.3 
8.3 
9.2 

10.0 
8.4 

8.0 
7.2 
5.3 
4.1 
6.5 
7.2 
5.0 
3.0 
3.8 
4.5 
6.6 
5.4 
4.7 
4.5 
5.3 
4.2 
4.6 
4.5 
3.4 
4.7 

Value'  Quantity 

1.8 
2.0 

- 2.4 
1.5 
1.8 
1.5 

- 2.5 
2.6 

- 2.9 
2.1 
2.3 
2.0 
2.8 
2.7 

- 2.7 
- 3.1 

5.4 
- 2.6 

2.6 
2.1 
1.8 

- 1.7 

2.2 
1.3 
1 .o 

2.1 1.0 
1.7  .8 
1.3  .6 
1.8  .9 
2.2  .7 
2.8 
1.9 

.5 

2.0 
.7 
.6 

2.3 
1.8 .5 

.5 
2.0  .7 
3.6 
2.9 1.0 

.9 

2.2 1.1 
5.2  .9 

Value'  Quantity 

14.8 
16.0 
19.7 
16.2 
15.8 
10.4 

- 15.6 
14.3 
11.5 

- 8.7 
- 10.7 

14.4 
14.4 
12.9 

- 13.0 
- 11.4 

14.6 
11.0 
12.6 

- 11.0 
9.0 
7.0 

.2 
5.4 
7.5 

.2  8.2 

.2  5.8 

.I 3.6 

.2 4.7 

.2  5.2 

.I 7.1 

.1 

.1 
6.1 
5.2 

.2 5.0 

.3 

.4 

.5 

5.6 
5.5 
4.5 

1.7 5.6 

~ 

Value' 

2.4 
2.3 
1.9 
1.4 
2.0 

2.9 
2.4 

2.0 
2.1 
2.0 
2.4 
2.2 
3.9 
3.3 
2.7 
6.9 

'Figures for {he  years 1935-1957 inclusive,  have  been  revised 10 maintain COnSiStenCy in the  method of reporting. 
therelore. value figures lrom  original data  within  this period are  excluded. 

SOURCES 
Fisheries of the  UnitedStates.  National  Oceanic and Atmospheric  Administration.  National  Fisheries SeNiCe.  C.F.S. No. 
5600. March 1971. C.F.S. No. 5900. March 1972. C.F.S. No. 6100. March. 1973. and C.F.S.  NO. 6400. March 1974. 
Fishery  statistics of the United States. U.S. Depl. of the  Interior.  Bureau of Commercial  Fisheries.  Statistical  Digests  from 
1939-1967. 

vice.  Statistical  Digests No. 62. 1968: No. 63. 1969; No. 64. 1970; NO. 65. 1971. 
FiSheryStatisricsof  the UnitedStates,NationalOceanicandAtmosphericAdminislralion.NaiionalMarineFisheries~er- 

Alaska  Catch and Production.  Commercial  Fishery  Statistics.  Alaska  Department of Fish  and  Game,  Statistical  Leaflets 
No. 23. 1971; No. 25. 1972; No. 26.  1973. , 
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P I N K  (HUMPBACKED)  SALMON 

P i n k   o r  humpbacked salmon  (Oncorhynchus  gorbuscha)  are  the  most 

abundant o f   t h e   P a c i f i c  salmon i n  Alaska. The species  occurs i n  streams  from 

C a l i f o r n i a  t o  t h e   A r c t i c  Ocean on  the  Nor th  Amer ican  s ide  o f   the  Paci f ic  

Ocean. The i r   ocean ic   d is t r ibu t ion   ex tends   f rom  Nor th   Amer ican  to   As ia   nor th  

o f   t h e   f o r t i e t h   p a r a l l e l   t h r o u g h   t h e   B e r i n g   S t r a i t   i n t o   t h e   A r c t i c  Ocean. 

Pugent Sound i s   t h e   s o u t h e r n  limit and B r i s t o l  Bay the   nor thern  limit o f  

c o n e r c i a l l y   i m p o r t a n t   r u n s   i n   N o r t h  America.  Alaska  produces more t h a n   h a l f  

o f   the   Nor th   Amer ican  to ta l ,   w i th   sou theas tern   A laska  p roduc ing   about   ha l f   o f  

A laska 's   to ta l   catch.   Other   impor tant   p ink salmon producing  areas  are  Pr ince 

Wi l l i am Sound,  Cook I n l e t ,  Kodiak  Island, and the   sou th   s ide   o f   t he   A laska  

Peninsula. 

This  species has t h e   s h o r t e s t   l i f e   h i s t o r y   o f  any P a c i f i c  salmon, 

spending one y e a r   a t  sea, w i t h  a t o t a l   t w o   y e a r   l i f e   c y c l e .  

I n  A laska,   p ink  sa lmon  typ ica l ly  spawn i n   t h e   l o w e r   r e a c h e s   o f   s h o r t  

coastal  streams,  although many use  the   in te r t ida l   a reas   o f   these  s t reams where 

t h e  eggs a r e   a l t e r n a t e l y  washed by   f resh  and brackish  waters.   For example, i n  

P r ince   W i l l i am Sound, between 50 and 75 p e r c e n t   o f   t h e   p i n k  salmon fry a r e  

produced i n   i n t e r t i d a l  zones. 

Spawning occurs i n   l a t e  sumner, e a r l y   f a l l  (August o r  September when 

stream  temperatures  are  about 50°F), w i t h  eggs h a t c h i n g   i n   m i d w i n t e r .  The fry 

emerge i n  t h e   s p r i n g   ( A p r i l   o r  May) and m i g r a t e   d i r e c t l y   t o  sea. 

Pink  and chum salmon  have s i m i l a r  spawning  requirements. The young 

o f   b o t h   s p e c i e s   m i g r a t e   t o   s a l t   w a t e r  i n  t h e   s p r i n g   s h o r t l y   a f t e r  emergence 

f rom  the  gravel .  The spawning of   these  spec ies i s   t y p i c a l l y   i n  smal l   coastal  

streams  and o f ten   occurs  i n  t h e   i n t e r t i d a l   r e g i o n   o f   t h e  stream.  During  the 



f i r s t  few days i n  the  estuary  schools  are formed near  the  surface of the  water 

and migration  occurs  along  the  shore. A t  this  stage  they move with  surface 

currents and are  carried  out of the  estuary  into  the ocean in a few days t o  

several weeks. 

Adult p i n k  salmon a re  two years  old, whereas adul t  chum salmon are  

3, 4 ,  or  5 years  old. For the   en t i r e  G u l f  area,  p i n k  and chum salmon spawning 

i s  concentrated i n  Prince William Sound where over 300 streams  contain impor- 

t an t  spawning populations. Time of peak spawning varies from l a t e   Ju ly   t o  

ear ly  September depending on the spawning stock. There a r e   a t   l e a s t  two major 

pink salmon spawning  grounds in  the Yakutat d i s t r i c t  and some  chum salmon 

spawning in  Resurrection Bay, otherwise p i n k  and chum salmon spawning i s   l i g h t  

in  the Gulf outside  of  Prince William Sound. 

Most pink salmon a re  taken i n  coastal  waters by purse  seiners, b u t  a 

small  percentage  of  the  comnercial  catch i s  taken by g i l l   ne ts .  

In addition  to the commercial aspects o f  the p i n k  salmon f ishery,  

Indians and Eskimos along  the  Arctic  coast  take  thousands  in  traps and g i l l  

nets  for  subsistence (25) . 
Gulf of Alaska p i n k  salmon harvest  data  are shown in  Tables VI -7  

and  VI-11  and Figure VI-5. 
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rear 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

1972 
1971 

1973 

Table  VI-7 
GULF OF ALASKA 

SALMON  LANDINGS BY SPECIES AND  REGION 
1935-1973 

Millions of Pounds & Millions of Dollars 
PINK , 

-. SOUTHEASTERN 
Quantity 

216.8 
162.8 

158.6 
139.9 
109.6 
108.3 
270.1 
129.9 
77.0 
81.1 
77.8 
74.4 
50.7 

157.4 
51.0 

40.0 
91.2 
44.0 
25.9 
38.7 
40.3 
46.9 
30.6 
52.6 
35.8 

63.9 
10.5 

45.7 
70.1 
71.5 
42.5 
89.9 
14.0 
82.8 

41.4 
20.5 

34.4 
38.5 
23.4 

Value' 

. 

. 

- 
- 

- 

4.6 
3.8 

6.3 
1.3 

5.6 
8.3 
7.7 
4.4 

13.4 
1.7 

12.4 
3.4 
5.4 
5.2 
6.9 
6.4 

CENTRAL - 
Quantity 

77.3 
118.8 
109.7 
99.7 
78.3 

107.2 
75.1 
77.8 
93.9 
74.2 
88.6 
77.6 
77.2 
45.8 
42.9 
41.3 

43.0 
24.7 

45.1 
46.2 
54.1 
41 .O 

60.0 
25.0 

39.2 
12.2 

39.1 
88.4 
54.6 
85.5 
32.4 
64.9 

56.0 
14.7 

84.3 
71.9 
51.7 
20.9 
12.9 

Value' 

- 

- 
- 

- 

5.9 
1.1 
5.2 
3.7 

13.7 
6.1 
8.9 
3.3 
7.8 

6.7 
1.5 

12.2 
9.6 
8.2 
3.8 
5.2 

TOTAL 
Quantity 

240.1 
335.6 
268.3 
239.6 
187.9 
215.5 
345.2 
207.7 
170.9 
155.3 
166.4 
152.0 
127.9 

200.3 
96.8 

115.9 
81.3 

87.0 
71.0 
84.9 
94.4 
87.9 
55.6 

112.6 
48.0 

103.0 
49.7 

134.1 
124.7 
157.0 
74.9 

154.8 
28.7 

138.8 
104.8 
113.3 
86.1 
59.4 
36.3 

Value' 

10.5 
4.9 

10.0 
6.5 

19.3 
14.4 
16.6 
7.7 

21.2 
3.2 

19.1 
15.6 
15.0 
13.4 
10.7 
11.6 

'Figures for the  years 1935.7957 inclusive, have been revised to maintain consistency in method of reportrng 
therefore, value  figures from original data within this period are  excluded. 

SOURCES 
Fisheries of the United States. National Oceanic  and  Atmospheric  Administration, National Fisheries  Service.  C.F.S. NO. 
5600, March 1971.  C.F.S. No. 5900. March 1972.  C.F.S. No. 6100, March. 1973. and C.F.S. No. 6400, March 1974. 

Fishery  Statistics of the United States, U.S. Dept.of the Interior, Bureau of Commercial  Fisheries.  Statistical  Digests from 
1939-1967. 

vice,  Statistical  Digests No. 62. 1968; No. 63.  1969; No. 64. 1970; No. 65. 1971. 
Fishery  Statistics of the  UnitedStates, NationalOceanicandAtmosphericAdministration,NationalMarineFisheriesSer- 

Alaska  Catch and Production,  Commercial Fishery Statistics.  Alaska  Department of Fish and  Game, Statistical Leaflets 
No. 23.  1971; No. 25. 1972; No. 26.  1973. ' 
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CHUM (DOG) SALMON 

Chum salmon  (Oncorhynchus  keta)   are  the  most   wide ly   d is t r ibuted  o f  

t h e   f i v e   P a c i f i c  salmon  species and t h e  second  most  abundant. I n  Alaska, chum 

salmon a r e  numerous i n  streams i n  the  southeastern  panhandle  and Cook I n l e t .  

However, t h e   f i s h e r y  i s  l a r g e l y   r e l a t e d   t o   t h e   l a r g e   A r c t i c   t r i b u t a r i e s   o f   t h e  

Bering  and  Chukchi Seas of   nor thern  A laska.   Mature chums grow r a p i d l y   i n   t h e  

ocean,  and r e t u r n   t o  spawn i n   t h e  streams  where  they  were  hatched a f t e r  2 - 4 

years a t  sea. The range i n  age  and s i z e   a t  spawning i s   s u b s t a n t i a l ,   r u n n i n g  

f rom 3 t o  6 years and 5 t o  45 pounds, w i t h  an average  weight i n  the  comnercial 

c a t c h   o f  8 pounds. Runs begin i n  midsummer and c o n t i n u e   i n   t o   f a l l .  

Chum eggs ha tch   dur ing   the   w in te r ,   bu t   the  young do n o t  emerge from 

t h e   g r a v e l   u n t i l  March, A p r i l ,   o r  May. Laboratory  studies  have  demonstrated 

t h a t   t h i s   r e q u i r e s  a constant   temperature  o f  5OoF f o r   abou t  50 days. The 

species  remains i n   e s t u a r i n e  zones through May and  June  and en ter   inshore  

coas ta l   wa te rs   f rom  Ju l y   t o  September o f   t h e i r   f i r s t   y e a r .  

The c e n t r a l   n o r t h   P a c i f i c   i s  an impor tant   feeding  area  for   mature 

chum salmon from  western  Alaska and much o f  Asia. 

Chum eggs, l a r g e r  and b r i g h t e r   t h a n   t h o s e   o f   o t h e r  salmon, a re   par -  

t i c u l a r l y   d e s i r a b l e   f o r   c a v i e r   o r   f i s h   b a i t .  I n  1968 t h e   v a l u e   o f  egg products 

f rom a l l  species o f  salmon i n  Alaska was about  12 m i l l i o n   d o l l a r s .  The va lue 

o f  canned chum salmon was 28 m i l l i o n .  Most o f   t h e  chum salmon fo r   t he   cann ing  

and  egg indus t r i es   a re   t aken  i n  purse  seines,  although a few a r e   t a k e n   i n  

d r i f t   g i l l  nets. The comnercial salmon f i s h i n g  season v a r i e s  i n  d i f f e r e n t  

s e c t i o n s   o f   A l a s k a   y e a r   t o   y e a r   b u t   g e n e r a l l y   i s   f r o m   J u l y   t o   O c t o b e r .  
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Most chum salmon are taken in purse seines  for canning. Several 

hundred thousand are taken in g i l l  nets and f i sh  wheels for  subsistence con- 

sumption by the native Alaskans (25) . 
Gulf of Alaska chum salmon harvest data are shown in Tables VI-8 

and VI-11 ,  and Figure VI-6 .  
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Year 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 

1946 
1945 

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Table VI-8 
GULF  OF ALASKA 

SALMON  LANDINGS BY SPECIES AND  REGION 

CHUM (KETA) 
1935-1973 

Millions of Pounds & Millions of Dollars 

SOUTHEASTERN CENTRAL TOTAL 
Value' Quantity Value' Quantity Quantity 

39.6 
57.9 
37.8 
36.7 

35.7 
23.1 
44.2 
52.1 
53.7 
25.4 
31.2 

30.2 
19.9 

18.9 
37.7 
35.8 
39.3 
31.1 
43.9 

22.4 
13.0 

28.3 
30.1 
12.6 
10.2 
23.1 
19.5 
12.6 
19.5 

28.1 
15.0 

17.4 

20.5 
5.2 

16.1 
26.8 
17.7 

22.1 

28.8 

- 

- 
- 

2.2 
1 .o 

2.1 
1 .o 

1.8 
1.2 
1.6 

3.5 
1.4 

4.0 
1.9 

1.0 
2.8 
2.5 
6.1 
9.2 

21.8 
21.3 
13.8 
18.2 
17.2 
25.4 
24.1 
23.7 
14.2 
20.6 
24.1 
18.4 
14.6 
22.0 
15.9 
17.5 
16.4 
28.9 
24.1 
27.8 

27.4 
11.9 

31.8 
26.7 
14.1 
24.9 

30.5 
16.2 

34.7 
18.8 

12.4 
19.5 

23.0 
9.6 

24.7 
12.5 

29.3 
28.7 
18.0 

- 

- 

1.7 
1 .o 
2.0 
1.2 
2.5 
1.5 

0.8 
2.5 

1.8 

2.5 
.8 

2.8 
1.4 

3.9 
4.8 
6.4 

61.4 
79.2 
51.6 
54.9 
39.3 
61.1 
47.2 
67.9 
66.3 
74.3 
49.5 
49.6 
34.5 

34.8 
52.2 

55.2 
52.2 
68.2 
55.2 
71.7 
24.9 
49.8 
60.1 
56.8 
26.7 
35.1 
39.3 

31.4 
50.0 

54.2 
27.4 
47.6 
27.0 
51.8 

45.2 
17.7 

45.4 
55.5 
35.7 

Value' 

- 

. 

3.9 
2.0 
3.0 
3.3 
4.3 
2.7 
4.1 
2.2 
5.3 

6.5 
2.7 

2.4 
5.6 
6.4 

10.9 
15.6 

'Frgures  for  the  years 1935.7957 inclusive,  have  been reised to maintain consistency in the  method 01 reporting. 
therefore.  value  figures horn  original data within this period are  excluded. 

SOURCES 
F!sher!esof  the  UnitedStates, NationalOceanicand Atmospheric  Administration. National Fisheries  Service.  C.F.S.NO. 
5600, March 1971.  C.F.S. No. 5 W .  March 1972.  C.F.S. No.  61W,  March,  1973, and C.F.S.  No.  6400,  March  1974. 

Frshery  Sta1,stics of the United States, U.S. Dept. of the Interior, Bureau of Commercial  Fisheries,  Statistical  Digests from 
1939-1967. 

vice.  Statistical  Digests No. 62,  1968; No. 63.  1969: No. 64. 1970;  No. 65. 1971. 
Fishery  Statistics of ihe UniiedStates, National0ceanicandAtmosphericAdministration.National MarineFisheriesSer- 

Alaska  Catch and Produciion. Commercial  Fishery  Statislics,  Alaska  Department of Fish and  Game. Statistical  Leaflets 
No. 23,  1971; No.  25,  1972; No. 26. 1973. 
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REO (SOCKEYE) SALVON 

The sockeye o r   r e d  salmon  (Oncorhynchus  nerka) i s  o f  prime  economic 

impor tance  to   the   S ta te   o f   A laska.  The species i s  produced i n   r i v e r - l a k e  

systems i n  Canada, Alaska, and the  Soviet   Union. The most  important  system i n  

Alaska i s  t h e   B r i s t o l  Bay complex, which  produces an annual  catch  almost a s  

la rge   as   the   average  year ly   ca tch   o f  7 o t h e r   s i g n i f i c a n t  systems  combined. 

Sockeye  salmon  range  from  southeastern  Alaska  waters t o   t h e  Kuskokwin 

R i v e r .   B r i s t o l  Bay i s   t h e   g r e a t e s t   p r o d u c i n g   a r e a   o f   t h i s   s p e c i e s   i n   t h e  

world. Reds range  from  15 t o  20 inches i n  leng th  and average 6 pounds. The 

comnon age a t  spawning i s  5 yea rs   bu t   t he re   a re   s i zab le   p ropor t i ons  o f  4 and 6 

y e a r   o l d s   i n   t h e   r u n s .  Runs u s u a l l y   b e g i n   l a t e   i n  June  and  continue  through 

Ju ly ,   a l though  the  Kar luk and Chignik   Rivers have  two  runs,  one i n  June  and 

again i n  August. 

Spawning i s   t y p i c a l l y   i n  s t r e a m s   w h i c h   a r e   t r i b u t a r i e s   t o   l a k e s   o r  

on t h e  beaches o f   lakes .   Juven i le   sockeye spend  up t o   t h r e e   y e a r s   i n  a l a k e  

p r i o r   t o  seaward migration.  Major  spawning  grounds  for  sockeye  are i n   t h e  

upper Copper R ive r  system, around  Bering Lake, i n   t h e   G u l f   o f  Alaska  region, 

and i n  s m a l l   r i v e r  systems  which  f low  in to   Col lege  F iord and Kn igh t   I s l and  

Passage i n  Pr ince   W i l l i am Sound. There  are  minor  sockeye  spawning  grounds i n  

o the r   a reas   o f   P r ince   W i l l i am Sound, i n   t h e  headwaters o f  Resurrect ion Bay, 

and i n  some c o a s t a l   r i v e r s   i n   t h e   Y a k u t a t   d i s t r i c t .  

Sockeye  salmon  spend  most o f   t h e i r   l i f e   i n   f r e s h   w a t e r ,   w i t h   a d u l t s  

spawning i n   l a t e  summer and  autumn i n   t h e   i n l e t  and o u t l e t   r i v e r s   o f   l a k e s  and 

i n   t h e   l a k e s  themselves. I n  Alaska,  the  spawning  season f o r  sockeye  salmon 

extends  from l a t e   J u l y   t o   e a r l y  October  depending  on  the  location. 
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Year 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Table VI-9 
GULF OF ALASKA 

SALMON  LANDINGS BY SPECIES AND REGION 

RED (SOCKEYE) 
1935-1973 

Millions of Pounds 01 Millioris of Dollars 

SOUTHEASTERN 
Quantity 

11.6 

12.1 
15.7 

14.2 
14.9 
9.0 
9.9 
8.5 
6.1 

10.3 
9.8 
4.8 
4.0 
2.9 
2.8 
3.5 
5.1 
5.4 
9.1 
8.2 
4.0 
5.8 
5.9 
6.0 
4.5 
3.2 
4.8 
4.9 
3.9 
5.5 
6.6 
7.2 
6.1 
5.8 
4.7 
4.2 
3.9 
5.7 
7.0 

Value' 

- 

. 

- 

- 

1.4 
1.2 

1.2 
.8 

1.3 
1.1 
1.6 

2.3 
1.8 

2.6 
1.7 
1.7 
1.3 

2.2 
1.4 

4.6 

CENTRAL 
Quantity 

28.0 
61.9 
33.7 
35.0 
47.5 
28.0 
30.0 
25.8 
42.3 
33.3 
31.9 
25.2 
34.3 
23.3 
28.5 
37.2 
26.2 
27.2 
25.5 
21.9 

25.7 
16.8 

13.6 
9.0 

10.1 
15.3 
18.1 
20.1 
13.8 
18.2 
24.0 
27.3 
18.8 
25.8 
23.4 
37.5 
23.8 
20.5 
19.0 

Value* 

- 

- 

2.0 
2.3 
3.6 
4.0 
4.6 
3.2 
4.3 
5.5 
6.7 
0.6 
6.7 
5.9 
9.8 
6.0 
6.7 
7.5 

TOTAL 
Quantity 

39.6 
77.6 
45.8 
49.2 
62.4 
37.0 
39.9 
34.3 
46.4 
43.6 
41.7 
30.0 
38.3 
26.2 
31.3 
40.7 
31.3 
32.6 
34.6 
30.1 
20.8 
31.5 
19.5 
15.0 
14.6 
18.5 
22.9 
25.0 

23.7 
17.7 

30.6 
34.5 
24.9 
31.6 
28.1 
41.7 
27.7 
26.2 
26.0 

Value' 

. 
- 

. 

3.4 
3.5 
4.4 
5.2 
5.9 
4.3 
5.9 
7.3 
9.0 
3.2 
8.4 
7.6 

11.1 
7.4 

12.1 
8.9 

'Figures lor the  years 1935-1957 inclusive.  have  been  revised to maintain consistency in the method 01 reporting 
therefore.  value  figures from original data within this period are  excluded. 

SOURCES 
Fisheries of  the United States. National  Oceanic  and  Atmospheric  Administration.  National  Fisheries  Service, C.F.S.  No. 
5600, March 1971.  C.F.S. No. 5900. March 1972.  C.F.S.  No.  6100, March, 1973, and C.F.S.  No. 6400. March 1974. 

Fishery  Statistics  of  the United States. U.S. Dept. of the  Interior.  Bureau of Commercial  Fisheries.Statistical  Digests from 
1939-1967. 

vice,  Statistical  Digests No. 62.  1968; No. 63.  1969:  No. 64. 1970; No. 65. 1971. 
Fishery  Statistics  01  the UnitedSfales.National0ceanicandAtmosphericAdministration. NationalMarineFisheriesSer- 

Alaska  Catch and Production.  Commercial  Fishery Stafistiw, Alaska  Department of Fish  and Game,  Statistical  Leaflets 
No. 23. 1971: No. 25, 1972;  No. 26. 1973. , 
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COHO (SILVER) SALMON 

Coho salmon (Oncorhynchus kisutch)  are  almost  universally  distributed 

from Dixon Entrance t o  Kotzebue Sound. Maturity i s  reached a t  about 3 years 

in Alaska waters,  with  adults  averaging  about 24 inches i n  length and 9 pounds 

i n  weight. 

Coho salmon usually spawn i n  streams  that   are  tr ibutaries  of  large 

rivers  or  lakes,  beginning the fresh water  migration between September and 

December. The species enters the larger  rivers, b u t  a l so  i s  comnon in the 

very  small  coastal  streams  throughout i t s  range. Spawning often  takes  place 

in   t iny  t r ibutar ies   only 3 o r  4 f e e t  wide. Coho f r y  emerge from the gravel i n  

the early  spring and usually remain i n  fresh  water  for  about a year  before the 

downstream migration  to the sea. In Alaskan streams coho comnonly remain i n  

fresh  water  for two years,  entering saltwater by the end of  July i n  their 

second sumner. Feeding i s  largely on crustaceans and small fish. Adult coho 

feed  principally on squid, small fish, and euphausiids. 

The major coho spawning  grounds a re  i n  the Klutina River watershed 

(Copper River Basin),  four  coastal  rivers  in the Yakutat d i s t r i c t ,  and the 

headwaters  of  Resurrection Bay.  Numerous small spawning populations  are found 

i n  Prince  William Sound . (25 

G u l f  of  Alaska Coho harvest data  are shown in  Tables VI-10  and 

VI-11, and Figure VI-8. 
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Year 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 

1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

1948 

I 958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

1969 
1970 
1971 
1972 
1973 

1968 

Table VI-10 
GULF OF ALASKA 

SALMON  LANDINGS BY SPECIES AND  REGION 

SILVER (COHO) 
1935-1973 

Millions of Pounds & Millions of Dollars 

SOUTHEASTERN 
Quantity 

14.6 
16.7 

20.0 
10.9 

9.9 
19.5 
14.2 
19.0 
15.0 
14.1 

19.0 
13.4 
18.9 
18.7 

26.7 
14.7 

13.3 
11.2 
18.0 
10.3 
8.9 

25.8 

a. 1 
8.6 
8.6 
5.3 
7.8 

11.3 
9.6 

13.6 
12.8 

10.8 
7.8 
12.2 
4.4 
5.8 
7.1 
10.6 
6.2 

Value' 

- 

2.0 
1.6 

1.5 

2.3 
1.5 

2.1 
2.4 
3.9 
2.9 
2.6 
3.4 

2.1 
1.6 

5.0 
1.9 

5.3 

CENTRAL 
Quantity  Value' 

3.7 
6.5 
3.6 
5.9 
2.9 
8.9 
11.8 . 
13.2 
5.5 
7.0 
7.2 
7.5 
6.0 
5.6 
4.9 

5.2 
5.0 
2.7 
5.7 
3.5 
3.5 
2.2 
3.2 .5 
2.6 .3 

2.9 
.7 

4.9 
.4 

5.4 
7.5 1.1 
3.7 
4.4 

.4 

4.0 
.7 

6.5 
.6 
1.6 

1.9 
5.2 

.4 
1.3 

4.0 
2.0 
2.7  1.8 

.5 

7.8 

3.8 

.a 

.a 

.a 

- TOTAL 
Quantity 

18.3 
23.2 

25.9 
14.5 

28.4 
12.8 

26.0 
32.2 
20.5 
21.1 
33.0 
26.5 

24.5 
19.4 

23.6 
22.5 
31.9 

23.7 
13.9 

12.4 
10.3 

11.2 

10.7 
9.1 

14.5 

20.3 
16.7 

17.3 
15.2 
11.8 

6.3 
11.0 
11.1 
12.6 
8.9 

18.3 

13.8 

11.8 

18.7 

Value' 

,2.1 
2.3 
2.2 

3.1 
1.9 

3.5 
2.9 

4.3 
3.6 
3.2 
5.0 
2.0 
3.4 
2.7 
5.5 
7.1 

'Figures for the  years 1935-1957 inclusive.  have been revised to maintain consistency in lhe  melhod of reporting, 
therefore.  value  figures from original data wifhin  this  period are  excluded. 

SOURCES 
Fisheries of the United Slates. National Oceanic and Atmospheric Administration. National Fisheries  Service.  C.F.S. NO. 
5600, March 1971. C.F.S. No. 5900, March 1972, C.F.S. No. 6100, March, 1973, and  C.F.S. No. 6400, March 1974. 
Fishery Slatislics of the UniledSfales. U.S. Dep1.of  the Interior, BureauofCommerciaiFisheries,Statistical Digeslsfrom 
1939-1967. 
FisherySlalislicsof  lhe UniledSlales.NationalOceanicandAtmosphericAdminislration,NationalMarineFisheriesSer- 
vice, Statistical Digests No. 62. 1968; No. 63. 1969; No. 64. 1970; NO. 65. 1971. 
Alaska Calch and Production. Commercial Fishery Slatislics. Alaska Department of Fish and Game, Statistlcal LeallelS 
No. 23. 1971: No. 25, 1972; No. 26. 1973. 
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SUMMARY OF ALASKA SALMON LANDINGS IN THE SOUTHEASTERN  AND CENTRAL REGIONSBY SPECIES 

Year 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

1952 
1951 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

1962 
1961 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Millions 01 Pounds (L Millions 01 Dollars 
1935-1973 

CHINOOK  (KING)  CHUM  (KETAI 
Quantity  Value'  Quantity WaIue. Quantity WaIue' 

PINK 

14.8 
16.0 
19.7 
16  2 
15.8 
10.4 
15.6 
14.3 
11 5 
8.7 

10,7 
14  4 

12.9 
14.4 

13.0 
11.4 
14.6 
11.0 
12.6 
11.0 
9.0 
7,O 
51 
7 . 5  2.4 
8.2  2.3 
5.8 1.9 

6.1  2.0 
5.2  2.1 
5.0  2.0 
5.8  2.4 
4.9 2.2 
5.6 3.9 
5.5 3.3 
4.5 2.7 
5.6 6.9 

61.4 
79.2 
51.6 
54.9 
39.3 
61.1 
47.2 
87,9 
86.3 

49.5 
74.3 

34.5 
49.6 

52.2 
34.8 
55.2 
52.2 
68.2 
5 5 2  

24.9 
71.7 

49.8 
60.1 
56.8 
26.7 

39.3 
35.1 

50.0 
31.4 
54.2 
27  4 
47 6 
27.0 
51.8 

45.2 
17.7 

45.3 
55.5 
35.7 

3.9 
2 0  

3,3 
3 0  

4.3 
2.7 
4.1 
2.2 
5.3 
2,7 
6.5 
2.4 
5.6 

10.9 
6.4 

15.6 

240  1 
335.6 
268.3 
239.6 

215.5 
187.9 

3452  
207.7 
170.9 
155.3 
166.4 
152.0 
127  9 
98.8 

200.3 
81.3 

115.9 
87.0 
71.0 
84.9 
94.4 
8 i . 9  

112.6 
55 6 

46.0 
49.7 

134.1 
103.0 

124.7 
157 0 

154.6 
74.9 

138.8 
28.7 

104.8 
1133 
86  1 
59  4 
36.3 

10.5 
4.9 
6.5 

10,o 
19.3 
14.4 
16.6 

21.2 
7 7  

19.1 
3.2 

15.6 
15.0 
13.5 
1 0 7  
11 6 

REO (SOCKEVE]  SILVER  (COHO) 
Quantity Value. Quantity Value^ Quantity Value' 

TOTAL 

39.6 

45  8 
77 6 

49.2 
62.4 
37 0 
39.9 
34.3 
48  4 
43 6 
41 7 

38.3 
30.0 

31  3 
26 2 

40,7 
31 3 
32.6 
34.6 
30.1 
20 8 
31.5 
19,5 
1 5 0  
14 6 

22.9 
16 5 

25 0 

23.7 
17.7 

30 6 
34.5 
24  9 
31.6 
28.1 
41.7 
27.7 
26  2 
26 0 

18.3 
23.2 
14.5 
25.9 

28.4 
1 2 8  

26.0 

24.5 
23.6 

13.8 
1 2 4  

5 9  14,5 
4 3  16.7 

11.1 
7.6 6 3  

11.0 
7 4  11  1 
8.9 

12  1 
12.6 
8 9  

2.1 
2.3 
2.2 

3 1  
1.9 

2 9  
3.5 
4.3 
3 6  
3.2 
5 0  
2 0  
3.4 
2.7 
5.5 
7.1 

Table VI-11 

374.2 
531.6 
399.9 
385.8 
318  2 
352  4 
473.9 
356  4 

212.6 

221  4 
162,9 
188.6 
150.9 
203.7 
108  7 

22 3 
15 0 

179,5 
1162 18.0 

246  7 
161.8 

41 4 
29 6 

216.8  39 3 
176.0 
156 6 

33 5 

112 5 
38 7 
53 3 

N 
W m 
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VII. THE STEELHEAD RESOURCES 

INTRODUCTION 

Steelhead t r o u t  (Salmo gairdneri  gairdneri,  Richardson)  are anadromous 

rainbow trout  highly  valued by both sports  and  commercial fishermen.  Since 

1892, th i s   spec ies  has  comprised a small ,  b u t  not iceable ,   par t  of the com- 

mercial anadromous salmonid  catches  in  California,  Oregon,  Washington,  British 

Columbia, and Alaska. 

During the l a s t  two decades,  there have been obvious  trends toward 

the reduction of the commercial f i she ry ,  w i t h  a concurrent marked increase  in 

the  sports f i shery  (27) .  

DISTRIBUTION 

The original  geographic  range of the steelhead  trout  probably 

extended from Alaska t o  some of the   r ivers   in  the northern Baja Peninsula of 

Mexico.  Today, i t s  range i s  somewhat reduced. The lack o f  cons is ten t  com- 

mercial  catches i n  Bris tol  Bay fo r   t h i s   soec ie s  and the examination  of so- 

called  steelhead  populations i n  the river  systems  of  Bristol Bay indica te  

t h a t  the probable western range  limit  occurs  along the southwestern Kenai 

Peninsula  of  Alaska,  as  far  west  as  the  Chignik  River. The nor thern   l imi t   i s  

probably  in  the  drainage  systems of the Kenai,  Copper, o r  Ninilchik Rivers. 



NATURAL HISTORY NOTES 

Fresh-Water  Stage 

During  spawning,  as many as n i n e t y - f i v e   p e r c e n t   o f   t h e  eggs a r e  

f e r t i l i z e d  and b u r i e d   s u c c e s s f u l l y   i n   t h e   g r a v e l .  The t i m e   r e q u i r e d   f o r  

steelhead  eggs t.o hatch  var ies  wi th   the  water   temperature.  The usua l   ru le  o f  

thumb i s  f i f t y  days a t  5OoF, w i t h   t h r e e  days  added f o r   e v e r y  one degree  drop 

o r   s u b t r a c t e d   f o r   e v e r y  one  degree  r ise.  

S i l t i n g   i s   p r o b a b l y   t h e   p r i n c i p a l   f a c t o r   i n   d e t e r m i n i n g   s u r v i v a l   o f  

f e r t i l i z e d  eggs.  Under favorable  condi t ions,   the  average  percentage  o f   s tee l -  

head f ry emerging  f rom  the  gravel   ranges  between  s ix ty- f ive  and  e ighty- f ive 

p e r c e n t   o f   t h e  eggs deposited. However, soon a f t e r   t h e  f r y  emerge, t he re  

begins a marked dec l i ne  i n  t h e  numbers  due t o   v a r i o u s   f o r m s   o f   n a t u r a l  mor- 

t a l i t y .   O lde r   ra inbow  t rou t ,   sea - run   cu t th roa t   t rou t ,   scu lp ins ,   g rea t   b lue  

herons,  mergansers,  predatory  bett les and mammals, u t i l i z e  these  young f i s h  as 

a source o f   f o o d  . (27) 

A f t e r   t h e  fry emerge, they  feed  on  microscopic  organisms  passing  to 

them i n   t h e   c u r r e n t .  As they  develop,  the f ry b e g i n   t o  move i n t o  deeper p t r t s  

o f   t h e   s t r e a m  and t o   e s t a b l i s h   t e r r i t o r i e s  among the   rocks  i n  t h e   r i f f l e  

a reas .   Wi th   the i r   inc reas ing   s ize ,   the   food  p re fe rences  change t o   a q u a t i c  and 

t e r r e s t r i a l   i n s e c t s  (e.g., t r i chopterans ,   d ip te rans ,  amphipods  and isopods).  

Juveni le  steelhead  remain i n   f r e s h   w a t e r   f r o m  one t o   f o u r   y e a r s  

before  undergoing  smol t i f icat ion,   which  permi ts  them t o  l i v e   i n  a marine 

environment. Once a f i s h   a t t a i n s  a l e n g t h   o f   f r o m   s i x   t o   e i g h t   i n c h e s ,  



s m o l t i f i c a t i o n  commences p r o v i d e d   t h a t  i t  i s   t h e   c o r r e c t  season. Steelhead 

m i g r a t e   t o  sea d u r i n g   a l l   t i m e s   o f   t h e   y e a r ;  however, t h e   l a r g e s t  numbers 

m ig ra te   du r ing   Ap r i l   t h rough  June, with a peak usual ly  occurr ing  around  mid- 

A p r i l   i n  Oregon  and  Washington. It appears t h a t   t h e   j u v e n i l e   s t e e l h e a d   a l s o  

i m p r i n t  on t h e i r   l o c a t i o n   a t   t h i s   t i m e   i n   t h e i r   l i f e   h i s t o r y ,   t h u s   e n a b l i n g  

them t o   r e t u r n  t o  t h e i r  home s t r e a m   d u r i n g   t h e i r   f i r s t  spawning  migration. 

The s u r v i v a l   o f  seaward  migrants i s  a p p a r e n t l y   r e l a t e d   t o   t h e i r   s i z e ,  because 

smal le r   m igran ts   (usua l ly  age  one y e a r   f i s h )  have  about 2.5 percent  chance o f  

s u r v i v a l   t o  spawning  adul t ,   whi le somewhat l a rge r   smo l t s  (age  two  and th ree  

years )   have  surv iva l   ra tes  o f  6 percent  and 18  percent ,   respect ive ly .  

Ocean Stage 

A f te r   t he   j uven i l e   s tee lhead   reach   t he  ocean, they  undergo a r a p i d  

growth  phase  which i s  made possible  by  the  abundant  food  supply.  A two- t o  

three-year   res idency i n  t h e  ocean will r e s u l t  i n  j u v e n i l e   s t e e l h e a d   o f  up t o  

t h i r t y  pounds;  however, t he   ave rage   s i ze   f o r  a mature  ocean f i s h   i s   f r o m   f i v e  

t o  ten  pounds. 

I n v e s t i g a t i o n s   i n t o   t h e   o c e a n i c  phase o f   t h e   s t e e l h e a d ’ s   l i f e  

h i s t o r y   a r e   r e l a t i v e l y   l i m i t e d .  The food   hab i t s   o f   t h i s   spec ies   appear   t o  be 

composed o f  squid, amphipods  and green l ing .   Dur ing   the   course   o f   h igh-seas  

salmon inves t i ga t i ons   s ince  1956  under  the  auspices o f   t h e   I n t e r n a t i o n a l   N o r t h  

P a c i f i c  Salmon  Cormnission (I.N.P.S.C.), some in fo rma t ion  has become a v a i l a b l e  

concern ing  the movements o f   t h e   s t e e l h e a d   t r o u t   d u r i n g   t h e i r   o c e a n i c  phase. 

F igure  VII-1 ind ica tes   t he   va r ious  I.N.P.S.C. s c i e n t i f i c   a r e a s  where  steelhead 
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t r o u t   o r i g i n a t i n g   i n  Washington,  Oregon  and C a l i f o r n i a  were  captured  by  e i ther  

g i l l   n e t s   o r   p u r s e - s e i n e s  between  1956  and 1969. A l though  s tee lhead  t rou t   a re  

d i f f i c u l t   t o  sample  on the   h igh  seas  because  they do not  form  schools  as 

salmon do, ev idence  ind ica tes   tha t   s tee lhead  f rom Washington,  Oregon  and 

perhaps  Idaho spend a t   l e a s t   p a r t   o f   t h e i r  ocean res idency   i n   t he   A laskan  

gyre. It seems p o s s i b l e   t h a t   t h e   s t e e l h e a d  may be moving with the   cu r ren ts  

w i t h i n   t h e   g y r e   i n   t h e  same manner as has  been suggested f o r   t h e   P a c i f i c  

salmon.  Steelhead  tagged i n  bo th   t he   Gu l f   o f   A laska  and o f f  Adak Is land,  

Alaska,  return  to  North  American  coastal   streams.  Figure  VI I -2  indicates  the 

d i s t r i b u t i o n   o f   s t e e l h e a d   t r o u t   o f   B r i t i s h  Columbia o r i g i n  i n  t h e   G u l f   o f  

Alaska  as  based on t h e  same I.N.P.S.C. sampling  studies. These steelhead do 

n o t  appear t o   t r a v e l  as f a r  west as the i r   coun te rpa r t s ;  however, they  appear 

t o  be a lso   assoc ia ted   w i th   the   cur ren ts   o f   the   A laskan  gyre .  These s tud ies  

a l s o   i n d i c a t e d   t h a t   t h e   s t e e l h e a d   w e r e   t r a v e l l i n g   i n   t h e   u p p e r   f o r t y   f e e t   o f  

the  water  column . (27)  

Spawning M ig ra t i on  

Two races   o f   s tee lhead   t rou t   ex i s t   wh ich   a re   separa ted   on   t he   bas i s  

of t h e i r  spawning  migration:  "winter  steelhead,"  which  migrate  upstream  during 

t h e   f a l l  months;  and  those  which  migrate  upstream  during  the  late  spring and 

summer months, o r  "sumner steelhead."  The w i n t e r   s t e e l h e a d   b e g i n   t h e   r u n s   i n  

t h e i r  home streams i n  la te   October  and November and  reach a peak from  January 

through  March. I n   c o n t r a s t ,   t h e  sumner s tee lhead   en te r   t he i r  home streams i n  

l a t e   s p r i n g  and summer months as green  f ish  which do not   mature and spawn u n t i l  

t h e   f o l l o w i n g   s p r i n g .  

I n   g e n e r a l   t h e   b u l k   o f   t h e   s t e e l h e a d   e n t e r   t h e i r  home streams  during 

e i t h e r   t h e  months o f  December t o  February  (winter   run)   or   the months o f  August 

and  September (summer 
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COMMERCIAL  FISHERY 

Commercial f i s h i n g   f o r   s t e e l h e a d  has  been c a r r i e d , o n   i n   c e r t a i n  areas 

o f   t he   Pac i f i c   no r thwes t   s ince   t he   m id -1800 's .  However, t h e   f i r s t   p u b l i s h e d  

co rnnerc ia l   ca tch   s ta t i s t i cs   f o r   s tee lhead   t rou t   appeared   i n   1892 .  A t  t h a t  

t ime,  three  states  (Washington,  Oregon and C a l i f o r n i a )  had act ive  comnerc ia l  

f i s h e r i e s   w i t h  a combined  annual  catch o f  5.3 m i l l i o n  pounds ( round  weight )   o f  

s tee lhead   t rou t (27 ) .   Fo l l ow ing  a peak ca tch  o f  8.65 mi l l ion pounds i n  1895, 

the re  has  been a d e f i n i t e   d e c l i n e  i n  the   comnerc ia l   ca tch   to   approx imate ly  

900,000  pounds i n  1968. Yajor  causes o f   t h i s   d e c l i n e  have  been the  cessat ion 

o f  commerc ia l   s tee lhead  f ish ing i n  C a l i f o r n i a   i n  1924; t h e   r e s t r i c t i o n   o f  

commercial f i s h i n g   f o r   s t e e l h e a d   i n  Washington t o   v a r i o u s   I n d i a n   t r i b e s  on 

t h e i r   r e s e r v a t i o n s ;  and the   reduc t i on   o f   t he   commerc ia l   f i sh ing  season p a r t i c u -  

lar ly  on  the  Columbia  r iver.   Despi te  the  marked  reduct ion i n   t h e   t o t a l  com- 

mercial  steelhead  catches,  the  1968  catch was v a l u e d   a t  $246,000 even  though 

the   ca tch  was only   about   one-hal f   the  weight  o f  the  1945 catch,  which had the  

same cash  value  (27). 

C o m n e r c i a l   c a t c h   s t a t i s t i c s   f o r   s t e e l h e a d   t r o u t   i n   A l a s k a   a r e   p r e -  

sented i n  Tab le   V I I -1   f o r   t he   pe r iod   f rom 1932 t o  1967. The c e n t r a l  and 

s o u t h e a s t e r n   d i s t r i c t s   o f   A l a s k a   a r e   t h e   r e g i o n s  where  steelhead  are  taken 

c o m r c i a l l y .  The 25-year  average f o r   t h e   A l a s k a n   f i s h e r y  (1942-1967) 

was 16,219 pounds,  and i t s  average  value was $2,746. The average  annual 

ca tch   f rom 1960-1967 was 17,429 pounds, w i t h  a cor respond ing   va lue   o f  $3,535. 

The  1973 ca tch  (3) o f  17,709 pounds suggests   tha t   the   s tee lhead  a re   be ing  

h a r v e s t e d   i n c i d e n t a l l y   w i t h   t h e   v a r i o u s   s p e c i e s   o f   P a c i f i c  salmon. The main 

types   o f   gear  employed ( d r i f t   g i l l   n e t s  and occasional ly   purse  se ines)  

suppor t   t h i s   obse rva t i on (27 ) .  



TABLE VII-1 

Summary of Commercial Steelhead  Trout 
Catches f o r  Alaska 

(Round weight i n  thousands of pounds.) 

- YEAR 

1933 
1932 

1934 
1935 

1937 

1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 

1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 

1965 
1966 
1967 

1936 

1938 

1948 

1964 

*(1) Incomplete data 

ALASKA 

3 
11 

12 
52 

42 
22 
8 
(1)* 
(l)* 
(I)* 
(I)* 
14 
3 
18 

3 
1 
4 
19 

31 
2 

38 

19 
37 

19 
7 
12 

16 
9 

14 
10 
20 
10 
13 
31 
26 

38 

244 

Ref: 3,27 
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VIII: SPORT AND SUBSISTENCE FISHING , 

SPORT FISHING 

Spor t   f i sh ing ,  as a r e c r e a t i o n a l   o u t l e t  i n  Alaska,  has  markedly 

inc reased  w i th in   recent   years ,  and will probably   cont inue  to   increase,   pro-  

v i d i n g   b o t h   r e c r e a t i o n a l  and  economic re tu rns   to   A laskans .  

In fo rmat ion  on s p o r t   f i s h i n g   i s   n o t   a v a i l a b l e  on  an  area-wide  basis 

f o r  any reg ion  o f   A laska  except   the  Southeast   A laska Salmon Fishery and some 

l i m i t e d   d a t a   f r o m   t h e   P r i n c e   W i l l i a m  Sound and  Kodiak  areas.  Although many 

places,  such  as  the  Kenai  Peninsula  and  Bristol Bay, have i n t e n s i v e  and 

p roduc t i ve   spo r t   f i she r ies ,   t hey   a re   l oca l i zed  and i n  terms o f  comnercial 

ca tches   o r   to ta l   popu la t ion   o f   the   reg ion ,   cannot  be q u a n t i f i e d   ( 2 8 ) .  

From 1965  through 1970, t h e  number o f   a n g l e r s   i n   A l a s k a   i n c r e a s e d  on 

an  average o f  10 pe rcen t   annua l l y ,   w i th   t he   l a rges t   i nc reases   occu r r i ng   i n  

1966 (13  percent)  and i n  1970  (14  percent). 

TABLE V I I I - 1  ESTIMATED  ANGLER  SPORT-CATCH  (SALMON AND STEELHEAD) I N  ALASKA 
(1965-1  970) 

YEAR ANGLERS  TOTAL CATCH ANGLER INCREASE HARVEST INCREASE 
% ANNUAL % ANNUAL 

1970 113,394 
1969 

103,000  14.17 
99,323 78,250 

1968 
9.67 

90,565 
1967 

76,000  6.72 

1966 
84,850 79,950 
76,950 

10.27 

1965 
74,735 

67,904 
13.17 

65,623 

28.83 
-2.13 
-4.94 
6.98 

13.89 

TOTAL 532,986 111,755 

Al though  the  annual   increase  o f   anglers  has  remained f a i r l y   s t a b l e ,  

the   annua l   inc rease  o f   the   spor t   harves t  has  been var iab le.  The t o t a l   c a t c h  

has inc reased  annua l ly   a t   an   average  o f  6.5 o r  more percent.  However, t h e  



1968  and  1969 spor t   harves ts  showed annual  decreases  as compared w i t h  1967. 

The 1970 spor t   harves t   inc reased  by  28.8 percent  over 1967. 

The i n t e n s i v e   s p o r t   f i s h i n g   a r e a s   o f   A l a s k a   a r e   p r i m a r i l y   l o c a t e d   i n  

areas o f   h i g h   p o p u l a t i o n   d e n s i t y  and  easy a c c e s s i b i l i t y .  Trends o f  salmon 

harvest, and ang l i ng   p ressu re ,   a re   d i scussed   fo r   t h ree   a reas   re la ted   t o   t he  

Gu l f   o f   A laska :  Seward, Valdez,  and  Kodiak  Island. 

An estimated  gross  value  exceeding $11 m i l l i o n ,  based upon s tud ies  

i n  Washington  and Oregon, i s  annual ly   generated  by  the  A laskan  spor t   f isher-  

men. A gross  investment   o f  more than $60 m i l l i o n   i n   s a l t   w a t e r   s p o r t   f i s h i n g  

gear  and a c t i v i t i e s  has  been estimated. 

Seward 

S p o r t   f i s h i n g   i s   p r i m a r i l y   f o r  coho  salmon i n  Resurrect ion Bay. 

King  and  pink salmon are   inc identa l l y   caught ,   bu t   the   ca tch   o f   these  spec ies  

may be underestimated  as  censuses do n o t   e n t i r e l y  encompass t h e i r   p e r i o d   o f  

a v a i l a b i l i t y .  

TABLE V I I I - 2  ESTIMATED HARVEST OF COHO SALMON I N  THE SEWARO AREA: 1961-1969 

- YEAR SPORT  HARVEST  TOTAL  EFFORT (MAN-DAYS) 

1961 
1962 

5,504 
14,482 

6,002 

1963 
11,380 

7.293 15.430 
1964 
1965 

2 ; 971 

1966 
4,020 
9,590 

.~ ~. 
7 1540 

1967 
1968 

17,380 
22,560 

1969 15,040 24,655 

Genera l l y   the   spor t   harves t  and f i s h i n g  e f f o r t  have increased 

annual ly.   Through  the  per iod 1961-1969, the  average  annual  harvest  (est imated) 
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and  fishing  effort  (estimated)  was  10,982  coho  salmon  and  15,338  man-days, 

respectively.  The 1969 catch  of  king  salmon  was  595 fish. 

Information  on  angling  method is unavailable. A small  boat harbor 

at  Seward  has the  only  docking  and  boat  launching  facilities  for  anglers. 

Kodiak  Island 

Data concerning  the  sport  fishery of this  area is lacking.  The 

Buskin  River  maintains  a  salmon  sport  fisher;  and in 1969, 584  anglers  fished 

1,267  hours to  catch 2,114 coho  salmon and 804 pink  salmon.  These  anglers 

also  havested  3,319  sea-run  dolly  Varden  trout  during  this  period.  Steelhead 

trout  exists in the  Karluk River, but due  to  the  isolation of this  stream,  the 

harvest is light (24) . 

Valdez 

The  sport  fishing  season in Valdez  runs  from  June until September. 

This  area  supports  a  small  sport  fishery, but detailed  information is lacking. 

This is largely  a  silver  salmon  fishery.  For  the  years 1963 and  1964,  a  creel 

census  from  the  Military  Recreation  Camp on Valdez Bay indicated  that 68 

anglers  harvested 702 salmon  (24) . 



SUBSISTENCE FISHING 

It has  been  est imated  that  the  average  subsistence  catch  of  salmon 

and f resh   water   spec ies   by   na t ive   A laskans   dur ing   the   pas t  decade  has  been 

about 750,000 f i s h ,   s u b s t a n t i a l l y   b e l o w   t h a t   t a k e n   f o r   t r a d i t i o n a l   n a t i v e  

subsistence needs  30 o r  40 years ago. 

The s t a t e   a u t h o r i t y  has recogn ized   t he   impor tance   o f   f i sh  and 

w i l d l i f e   t o   n a t i v e   s u r v i v a l  and  subsistence.  Accordingly, i n  most  places 

s ta te   law and r e g u l a t i o n  have  recognized  subsistence  needs. Today i n  a l l  o f  

Alaska, w i t h   a l l   i t s  resources, i t  i s   t h e   f i s h e r y   r e s o u r c e   a l o n e   w h i c h   o f f e r s  

any s ign i f i can t   b road  comnerc ia l  economic  base to   t he   A laska   na t i ve .  

There  are  subs is tence  f isher ies  (sa lmon  caught   for   personal   use as 

human o r  dog food)   by   loca l   res idents  i n  P r i n c e   W i l l i a m  Sound and t h e  Copper 

River.  The l a r g e s t   o f   t h e s e   f i s h e r i e s   i s   t h e   d i p   n e t  and f i s h w h e e l   f i s h e r i e s  

on the  upper Copper R i v e r .   I n  1970, about 36,500 r e d  salmon, 400 k i n g  salmon, 

and  550 coho  salmon  were  taken  by l o c a l   r e s i d e n t s   i n   t h i s  

area (22,  23,  24) 



iX. FOXEiCN FISHERIES - GULF CF ALGSKA 

IGRODUCTION 

Large  Russian and Japanese t raw l ing   f l ee ts   domina te   t he   g round f i sh  

f i s h e r i e s   o f   t h e   G u l f   o f   A l a s k a .   S i n c e  1962, these  two  countr ies  have  f ished 

f rom  the   A leu t ian   Cha in   to   the  Washington-Oregon  coast.  Their  operations i n  

the  Gulf   have been s i m i l a r  i n  t h a t   b o t h  employ m a i n l y   l a r g e   f a c t o r y   s t e r n  

t r a w l e r s   t o   h a r v e s t   p r i m a r i l y   P a c i f i c  Ocean perch.  Japanese  f leets  have 

tended t o   o p e r a t e  i n  t h e   n o r t h e r n   p a r t s   o f   t h e   G u l f   o f   A l a s k a  where  they began 

fu l l - sca le   comnerc ia l   l ong l i ne   ope ra t i ons   f o r   b lackcod  i n  1968.  The Sovlets  

have  emphasized t h e   h a r v e s t   o f  hake o f f  Vancouver i s l a n d  and the  Washington- 

Oregon coast.  (19 1 
U n t i l   t h e   e a r l y   1 9 6 0 ' s ,   t h e   g r o u n d f i s h   r e s o u r c e s   o f   t h e   G u l f  3 f  Alaska 

were l a r g e l y   u n e x p l o i t e d .   T h i r t y   y e a r s   e a r l i e r ,   t h e  Japanese began f u l l - s c a l e  

f i s h i n g   o p e r a t i o n s   i n   t h e   B e r i n g  Sea, t o   t h e   n o r t h   o f   t h e   G u l f ,   w h i c h   c o n t i n u e d  

i n t e r m i t t e n t l y   u n t i l   t h e   o u t b r e a k   o f   W o r l d  War 11. Groundi fhs ing  by  fore ign 

f l e e t s  resumed again i n   t h e   B e r i n g  Sea , a f t e r   t h e  war wi th  the  reappearance  of  

Japanese f l e e t s   i n  1954  and t h e   f i r s t   l a r g e - s c a l e   R u s s i a n   f i s h i n g   o p e r a t i o n s  

i n  1959. 

S o v i e t   t r a w l i n g   f l e e t s  moved in to   t he   wes te rn   Gu l f   f r om  the   Be r ing  Sea 

i n  1962, w i t h  Japanese g r o u n d f i s h   f l e e t s   f o l l o w i n g  i n  1963. Since  then,  these 

f l e e t s ,   r e p r e s e n t i n g   s u b s t a n t i a l l y   l a r g e r   i n v e s t m e n t s   o f   c a p i t a l  and labor   than 

those o f   t h e   U n i t e d   S t a t e s  and B r i t i s h  Columbia,  have s t e a d i l y  expanded t h e i r  

operat ional   areas. The Russian  expedi t ions i n  t h e   A l e u t i a n   I s l a n d s  grew 

r a p i d l y ;  and, by 1965, the   Sov ie ts  had es tab l i shed   yea r - round   f i she r ies  i n  t h e  

Gul f   o f   A laska  that   extended  south  to   Dixon  Entrance.  (19) 
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Development o f   t h e  Japanese  g roundf ish   f lee t .c lube ly   fo l luwed  the  

Ru s an pa t te rn .  From t h e   A l e u t i a n   a r e a ,   t h e i r   f i s h e r i e s  expanded eastward. 

By 1966, t h e i r   t r a w l e r s  were opera t ing  as f a r  as  the  Washington and  Oregon 

coasts.  Both  the  Russian and  Japanese f l e e t s  were,  by th i s   t ime ,   conduc t ing  

year-round  groundf ish  operat ions i n   t h e   G u l f   o f   A l a s k a .   ( 2 9 )  

South Korea also  demonstrated an i n t e r e s t   i n   t h e   g r o u n d f i s h   r e s o u r c e s  

of   the  Gulf .  Some e x p l o r a t o r y   t r a w l i n g   i n   t h e   A l e u t i a n s  and western  Gul f  was 

conducted i n  t h e   l a t e   1 9 6 0 ' s ;   b u t ,  as yet ,   South Korea g r o u n d f i s h i n g   a c t i v i t y  

has not  developed on a la rge   sca le . (19)  

The rapid  spread  of  Jpanese and Russ ian   f lee ts   across   the   con t inenta l  

s n e l f  of  the  Gulf has  been  an i m p o r t a n t   f a c t o r   i n   t h e  development o f   t hese  

c o u n t r i e s   a s   t w o   o f   t h e   m a j o r   f i s h i n g   n a t i o n s   o f   t h e   w o r l d .  The Japanese 

and S o v i e t   f i s h i n g   f l e e t s   i n c l u d e  some o f   t h e   w o r l d ' s  most modern vessels, 

operat ing  year- round  o f f   A laska,  and annua l ly   harves t ing  more t h a n   t h r e e   b i l l   i o n  

pounds o f   f i s h ,   s h e l l f i s h  and whales. llumbers  and t o t a l  tonnage o f  Japanese 

groundf ish iny   vesse ls   fo r  1963-1969 are  g iven i n  Table  IX-1.  (19) 

TABLE IX-1 - NUMBER AND TOTAL TONNAGE OF JAPANESE GROUNDFISH VES EL OPERATING 
IN THE NORTHEAST PACIFIC REGION, BY TYPE OF VESSEL, 1963-1969 u 34 

Danish  Seine  Side  Trawl  Stern  Trawl  Total  
No. o f   T o t a l  No. o f   T o t a l  No. o f   T o t a l  No. o f  T O T  

Year  Vessels Tonnage Vessels Tonnage Vessels Tonnage Vessels Tonnage 

1963 - - 2 1,024 1 1,454 3 2,478 
1964 
1965 5 1,678 3 : ,221 6 15,848 
1966 2 

14 
589 

18,747 
3 1,450 14 32,099 19 

1967 
34,138 

1968 1 299 1 549 29 49,940 31 50 ,788b 
1969 - - - - 42 93,608 42 93,608b 

SOURCE: I n t e r n a t i o n a l   N o r t h   P a c i f i c   F i s h e r i e s  Commission,  1971. 
aIncludes one mothersh ip   wh ich   d id   no t   f i sh .  
bNumber 1 icensed. 

- - 2 843 3 6,460 5 7.303, 

1 299 1 549 29 49,940 31 50,788b 
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Japanese  Fisheries 

The area  of the Gulf exploited b i  the Japanese  groundfish  f leets 

has  increased  substantially  since  comnercial   operations  f irst  started in  1963. 

Factory stern t rawl ing   e f for t  comprised  over  ninety  percent  of the t o t a l  trawl 

effor t   dur ing the 1964-1968 period,  according  to  International North Pacif ic  

Fisheries Comnission s t a t i s t i c s   ( I n t e r n a t i o n a l  North Pacific  Fisheries 

Commission: 1969-1971). ( 3 0 )  In  1964 and 1965,  f ishing  activity  occurred from 

Kodiak west t o  the Aleutians. During  1966, the center of a c t i v i t y  remained 

i n  this region, b u t  some fishing,  probably  exploratory, was conducted as f a r  

south as the northern  Cal i fornia   coast .  Comnencing in 1967,  Parxnese  tr;wlir;g 

e f f o r t  took OII majur dimensions  along the eastern rim  of  the  Gulf, from Kodiak 

t o  Vancouver Is land,   Bri t ish Columbia, with the grea tes t   e f for t   cen ter ing   in  

the Yakutat  area. 

The f i r s t  year-round  Japanese  trawling  activity i n  the Gulf  of  Alaska 

began in  1965. Most f i sh ing  from  1964 through  1968  occurred from April  or May 

th rough  December. During the southward  expansion o f  the  stern t r awle r   f l ee t  

in 1967, e f f o r t  was  more concentrated  in the l a t t e r   h a l f  o f  the year. During 

1968,  as the center   o f   ac t iv i ty   sh i f ted   s l igh t ly  northward  again, the gulk 

of  trawling  took  place between April and September. 

Not all  groundfish  caught by the Japanese  in the Gulf  of  Alaska are 

harvested by trawl  gear. A longline  f ishery  using  gear  similar t o  the United 

States-Canadian  halibut  fishery  has  existed  in the Gulf s i n c e   l a t e  1963.  (29) 

Until  1968, t h i s  was a small-scale  f ishery.  However, i n  t h a t  year,  about 

thirteen  percent  of  all  groundfish  caught by the Japanese i n  the Gulf  were 

harvested by longl ine.  Most of this e f f o r t  was concentrated i n  the Yakutat 

and southeastern  areas,  b u t  occurred  throughout most of the year.  ( 3 0 )  
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The dominant  species i n  the  catches o f  Japanese s t e r n   t r a w l e r s  

o p e r a t i n g   i n   t h e   G u l f   o f   A l a s k a   i s   t h e   r o c k f i s h   s p e c i e s ,  Sebastes  alutus, 

t h e   P a c i f i c  Ocean perch.  For  the  year  1966-1968,  ocean  perch  comprised an 

average o f   seven ty - fou r   pc rce i - I t   o f   t he   t o ta l   ca tch   (Tab le   IX -2 ) . (30 )   Re la t i ve l y  

minor amounts o f   po l lock   (Theragra  chakogrammus), b lackcod   o r   sab le f i sh  (Ano- 

plopoma f i m b r i a )  and other  species made up  the   remainder   o f   the   ca tch   fo r  

these  years.  Percent  composit ion i s  q u i t e   s i m i l a r   f o r   a l l   t h r e e   y e a r s .   F o r  

the  1966-195S per iod,  ocean perch  predominated i n   t h e   c a t c h e s   o f   a l l   a r e a s   i n  

the  Gul f .   Dur ing  these  years,   the Shumagain a rea   y ie lded  unusua l ly   h igh  

catches o f   po l l ock ,   t he   ma ins tay  of t h e  Gapanese t r a w l   f i s h e r y   i n   t h e   3 e r i t t g  

Sea.  The inc ide i tcs  o f  ocean  perch i n   s t e r n  t r d w l  catches  remained  high 

th roughou i   the   year   in   most   a reas ,   bu t  became ttlore v a r i a b l c   i n   a r e a s  where 

other  species  entered more prominent ly   in to   the   ca tch .   Data   f rom  the   long l ine  

f i s h e r y ,  begun i n t e n s i v e l y   i n  1968, i n d i c a t e   t h a t   t h i s   i s   p r i m a r i l y  a blackcod 

f ishery.   With  the  except ion  of   the  Kodiak  area,  b lackcod  comprised  f rom  ninety 

t o  one hundred  percent o f   t h e   l o n g l i n e   c a t c h  by  Japanese  groundfish  vessels i n  

19ti8.(19) 
TABLE IX-2 - METRIC TONS AN0 PERCENT COMPOSITION OF SPECIES IN THE JAPANESE 

- 

STERN TRAWL FISHERIES I N  THE GULF OF ALASKA 
(t = t r a c e  amount, l ess   t han  one percent ) (24)  

1966  1967 1968 
Species m . t .  % m. t .  % m . t .  % 

All Years 
m.t. % 

P a c i f i c  Ocean Percha 70,386 77 75,162 71 72,924 76 21a,472 74 

Blackcod 3,713 4 6,843 7 5,530 5 16,086 6 

Po l lock  9,004 10 6,603 6 6,320 6 21,927 a 
P a c i f i c  Cod 1,268 1 2,205 2 872 1 4,255 1 

Ye l low f in   So le  15 t 27 t 12 t 54 t 

Pink  Shrimp 1 t  58 t 745 1 804 t 

Others 6,950 8 14,673 14 10,601 11 32,224 11 
TOTAL 91,337 105,571 96,504 293,512 
Note: t = t r a c e  amount, less  than one percent.  
aThis   category may c o n t a i n   v a r i a b l e  amounts o f   o t h e r   r o c k f i s h e s  because o f  

d i f f i c u l t i e s  i n  separa t i ng   c lose ly   re la ted   spec ies .  
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Russian  Fisher ies 

F i sh ing   ope ra t i ons   by   t he   Sov ie t 'Un ion   f o r   g round f i sh   i n   t he   Gu l f  

o f  Alaska  have u t i l i z e d   b o t h   s i d e   t r a w l e r s  and fac to ry   s te rn   t raw le rs .   S ide  

t raw le rs   a re   o f   t h ree   t ypes :   t he  SRT (medium f i s h i n g   t r a w l e r ) ,  125 fee t   l ong  

and 265 gross   tons   (F igure   IX- l ) (31) ;   the  SRTR ( r e f r i g e r a t e d  medium f i s h i n g  

t r a w l e r ) ,  167 f e e t  and 5C5 gross  tons  (Figure  IX-2); and t h e  SETM [ f r e e z i n g  

medium f i s h i n g   t r a w l e r ) ,  178 f e e t  and  929 gross  tons  (F igure IX-3). One t ype  

o f   f a c t o r y   t r a w l e r  has  been p r e v a l e n t   i n   t h e   G u l f :   t h e  BMRT ( l a ree   f reeze r  

f i s h i n g   t r a w l e r ) ,  278 f e e t   i n   l e n g t h  and  3,170 gross  tons  (Figures IX-4,  4a 

and 4b). These vessels  are  acccmpanied  by  various  support  ships:  Freezer 

sh ips  (F igures IX-5, 5a,  5b, 5c and 5d) ;   re f r igera ted   t ranspor ts   (F igures  

IX-6, 6a, 6b, 6c and 6d);  cargo  ships;  tankers; and rescue  tugs.   Fishing 

operat ions  carr ied  on  by  Russ ian  s ide and s t e r n   t r a w l e r s   a r e   s i r r i l a r   t o  

those   o f   t he  Japanese. There  also has t c w  a steady  increase i n   t h e  number 

o f  independent  Soviet  operations, i n  terms of   grcss  tonnage,  as  seen i n  

Table  IX-3. (29) 

TABLF. IX-3 - NUMBERS AI@ TllTAL GROSS TONS OF RUSSIAN iRAYb4?-VESSELC, 
BY TYPE, OPERATING I N  _ _  THE GULF  OF  ALASKA, 19622966 
Vessel Type - 1962 - 1963 __ 1964 - 1965 __ 1966 

Dependent  Trawlers No ......... 123 162 246  325 2 58 
( p r i m a r i l y  SRT 'S)  Gross 

Tons.. .38,000 53,000 75,000 105.000 90,000 
Indeoendent  Trawlers No.. ....... .I1 22 56 78  101 
( p i i k a r i l y  SRTM'S & Gross 

BMRT's) Tons. . .30,000 60,000 11 3,000 143,000  173,000 

Owing t o  t h e   f a c t   t h a t   t h e  U.S.S.R. i s   n o t  a member c o u n t r y   o f   t h e  

I n t e r n a t i o n a l   N o r t h   P a c i f i c   F i s h e r i e s   C o n i s s i o n ,   d a t a   o n   R u s s i a n   f i s h i n g   a c t i v i t y  

i n   t h e  Gulf o f   A l a s k a   i s   a v a i l a b l e   p r i m a r i l y   f r o m   U n i t e d   S t a t e s   s u r v e i l l a n c e  
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activities.  Starting  in 1967, more information became available througk da1.a 

exchanges by bilateral agreement between  tte U.S.S.R.  and the United  States. 

Statistica:  ?,reas  established by this agreement are sho\ir in Figure IX-7.  

Frow! Table IX-4(") the pattern of the yearly expansion of Kussiar: fishing 

effort can be seen. From 1962 through 1966, the areas covered by the  Soviet 

fleets increased  steadily until they  encompassed waters from the Aleutians 

to the  Oregon  coast. The number of sightings of Russian trawlers in the 

Gulf also  increased steadily, peaking in 1965. For the 1967-1969 period, 

data  on  trawling  hours is available through  United States-Russia data  exchanges. 

Total  trawling  hours  have declined, but the decline has  been  partially  offset 

by the increased incidence of  large factory trawlers (BMRT's) in the fleet. 

Side-trawler effort has  dropped to insignificant amounts, while BMRT effort 

declined about 50 percent  through 1969. The seasonal  nature of the fishery 

is also shown in Table IX-5, especially for the Aleutian  Islands,  British 

Columbia  and  Oregon-Washington areas, where the time of most  activity was 

the April-September period.  Effort was lowest during the spring-sumner 

period  in the western  Gulf. 

TABLE IX-4 - AREAS, SEASONS AND  MAXIMUM  NUMBER  OF VESSELS OBSERVED  DURING 
1962-1966 BY UNITED STATES SURVEILLANCE OF  RUSSIAN 

GROUNDFISHING ACTIVITY IN THE GULF OF  ALASKA 
Year Areas Fished Season Maximum of Number  Month 

-- Vessels Observ&d----_- 
1962 Western Gulf 

1963 Aleutian Islands, Western 
Gulf 

1964 Aleutian Islands, Western 
Gulf, Eastern Gulf 

1965 Aleutian Islands, Western 
Gulf, Eastern Gulf, 

British Columbia 

1966 Aleutian Islands, Western 
Gulf, Eastern Gulf, 

British Columbia, 
Oregon-Washington 

Jul. - Dec. 70 

Mar. - Dec. 157 

Feb. - Dec. 180 

Jan. - Dec. 195 

Jan. - Dec. 145 Feb. 
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Dnn: 
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c 

VESSEL TYPE: Pldr Trawler (SITU) 
VESSEL, CLAW. Okc8n 

. 
Of ?bhhI 

Bled: 

Where buill: 
No. In crew: 

When bullt: 

No. bull(: 
Endnnnce: 

Hold capclly: 

Fuel capaclly: 
Fro& water 
Ca~CIty: 

11 knots 
ma 
a? (CDR) 
East Germ- 

1w8.1980 

171 
40 days 

12,148' 
344. m. 
Unknown 

Unknown 

# 

.- 
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Speed: 11.6 knurs 

Where bulk Ussit 
No. In crew: 3U 

When bulk 1 S 2  - sti l l  
building 

No. bulk Unknown 
Endunnee: 33 days 

Hold rmpatlly: YL.55' 355 111. 

Fresh wakr 
Fuel n p u l i y :  Unknown 

uplc l ly :   Unknown 

Type .I Flrblng Car: 
Thh vessel l nw l r   w l th   Ihe  25 m. IW') trawl and 563 kg. 
(1.241 Ib.) 0V.l bOSrds pcncr.llly. Tlawling  is conducted rruw 

2 drums. I pulUn# forcc of JAW kg. (12,OOO Ib.1. a hauling 
the S W b o a r d  ulde only. Thc vswl  wlnch la e la l r i c  and has 

rpecd of g m. (1W) pcr mhule:a selling aped  ur IM III. 

20 mm. (.'Is") dluuuer eablc. I'ulUnp force a1 4 knots is 
(384') per mlnult. and n drum  r.i~paclly 01 570 m. (IBiU'I or 

7.6 10118. The drill nclu or g111 nels that am used vury in 

IuulW Ut .warp Or l hc  ncls. a powcr mUer lor brlnghg 
l e w h  nnd numb=. l l ~ c  vcarel hau a power upatan Iur 

tbc MlI aboard. and Dowm nhnkcr lor mmovlng Ihc fish. 

?mduelkn WwWy: 
Thh vessel un  rrcere uboul (I lonu uf fld~ prodwtr ycr 
d 4 .  nnd dbUll 5 ton8 d fresh  wuter Dc'r day. Thcv urn hold 
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TYPC or FlsblnK cmr: 
The vcsscl h-mls with a Yi.7 m. (124') trn\v1 and 870 kg. 

and has 2 dNnlS.  a pulling Iom 01 12.000 kg. (26:ooO Ib.). 
(2.138 Ib.1 oval t ~ w l  boards. Thc lrawl winch is electric 

n hauling  spced 01 60 m. 1lc17') per  minute  and a dNnl 
capacity 01 2;300 m .  l8&!2'1 01 28 mnl. ( I .0L"l  dinmeler cable. 
Pmducllon Capaclt.v: 
The  annual production or P top v c s ~ l  in lW 15.000 
tons.  The hold capacity 01 (ish pl'Dducb is about WO tons 
and  lhe Ircwcn products arc  slomd at -18'C ld .4 . f l .  The 
n i u i n ~ u m  dnils capacity 01 rwen  pmducb is 20 tons or 
rillets rind 10 tons 01 drcbsed Twh uhkh  are  hozcn at 4*(' 
(40.F). The nlcd  plant CUI handle 20 tons uf wastc per 

' das.  the oil plant can use 1.6 tons  01 livera per day. and 

liver a day. Approximate& l i  1006 or wcd wnter  can 
lhe cnnning plan1 has the rapucity to praqsr 3.500 UIU or 

.a* 
be produced per day. 

These  vessels  are  orten wd in c~~~~~~~~ nrhing opera. 
lions. 
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4.142 tons 

D h l -  electric 
7.200 
1 

6 N S  IoM 

16.5-17.5 knots 

170 
USSR 

1oW - still bulldlng 

unknown 
unknown 
lO0.OW 6.400 m. 
UnkaOWn 

unknown 
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\ L . .. .*. 

S' 111.3 m. m: 
e' 14.5 m. No. In crew: 
19' 5.9m. Where bull: 

14.5 knots 
63.41 
WeatGnrmqy(CFR) 

lW 

7 
43 d 4 s  
l%,W 4.490 m. 
Unknown 

Unknown 



FIGURE I X - 6 ~  269 



Of 2 



271 

As  for  conservation,  the  Soviets have, on  occasion, expressed 

concern  for  the  rational  utilization o f  the  resources  of.  the ocean.(32) 

They  have  entered  into mutual  bilateral  agreements  with  the  United 

States  and  Canada  regarding  gear  conflicts and overfishing in the North 

Pacific,  and  cooperate  with  these  countries  through  data  exchanges and 

cooperative  research  investigations. (19) 

No detailed  account  of  Russian  harvest  from  the  Gulf  of  Alaska  is 

available  prior  to  the 1967-1969 period  covered by bilateral  agreement. 

Chitwood(") has reported  that  the  main  fishery  for  groundfish in the  Gulf 

of  Alaska is for  Pacific  Ocean perch, with  230,000 and 240,000 tons  taken in 

the  years 1965 and 1966. Even  for the 1967-1969 period,  information  on 

species  composition  of  Russian trawl catches is not as  detailed  as  the 

Japanese data. Table  IX-6  gives  the 1967-1969 catch  breakdown by three 

categories:  rockfish  (Sebastas and Sebastodes), Pacific hake (Merluccius 

productus),  and others.  Hake and rockfish  predominate,  and  there  was  a 

trend  toward  higher  catches  of  hake in 1969. There  are  conspicuous  differences 

in species  composition  of  the  catches  between  areas.  The  Aleutian  Islands and 

Western and Eastern Gulf  regions  produce  primarily  rockfish,  whereas in the 

British  Columbia and Oregon-Washington  areas,  hake is the  target  species  of 

the fishery. Information  from  the 1968 U.S.-U.S.S.R. Bilateral Scientific 

Meeting (33) indicates  that  the principal rockfish  species in the  Aleutians 

and Western Gulf  is  Pacific  Ocean perch. However,  in the  eastern Gulf, a 

noticeable  part  of  the  catch  consisted  of blackmouth  rockfish.  Incidental 

species in the  Aleutian and Gulf  areas  include  pollock,  black  cod,  arrowtooth 

flounder  and  miscellaneous  flatfish. (20) 



1967 

1968 

1969 

Total. 

Quar t e r  

Quar t e r  

Quar t e r  

Quar t e r  

SRT 
BMRT 

SRT 
BMRT 

SRT 
BMRT 

SRT 
BMRT 

1 

2 

3 

4 

ALEUTIAN 
ISLAi'DS 

12,642 

2,479 
5,828 

545 

5,170 

3,024 
23,640 

842 

11,777 

10,626 

3,419 

WESTERN 
GULF 

8,088 
7,157 

5,965 

3,147 

8,088 
16,269 

9,369 

4,085 

4,482 

6,421 

EASTERN BRITISH& 
GULF COLUMBIA. 

2,294 
34,656 

2,336 
4,393 

518 
7,110 

350 
125  9,700 

4,630 948 
39,174 16,810 

12,224 1. ,502 

11,529 2,838 

9,569 13,928 

10,482 642 

\%SHINGTON 

15,417 
14,323 

677 
13,593 

OREGON- 

1 , 1 4 4  
13,065 

17,238 
40,981 

1,340 

21,732 

19,949 

16,488 

TOTAL 

26,344 
68,778 

6,090 
36,869 

1,494 
31,207 

33,928 
136,874 

TOTAL 
P.LL VESSELS 

42,979 
(86%) 

32,701 
(95%) 

170,602 

NOTE: See  Figure 8 f o r   a r e a s .  

'Combined w i t h  Eastern G u l f  i n  1967 



1967 

1968 

1969 

Tota l  

TABLE IX-6 - SOVIET  CK'CHES, I N  !.IE'?RIC  TONS, AND PF,TICEKT CONPOS~ITION BY AREA FOR 1967-1969(19) 

Rockfish 
Hake 
Other 
To ta l  

Rockfish 
Hake 
Other 
To ta l  

Rockfish 
Hake 
Other 
To ta l  

Rockfish 
Hake 
Other 
Total 

ALEUTIAN 
ISLANDS 

46,570 

2% 

2% 

M 

26,584 

23,172 

- % 

96,326 84 

18,262  16 
114,588 

1 5  

WESTERN 
GULF 

44,473 

8,787 
53,260 

2,068 

8% 
18,159 

1,152 
19,311 

- % 

83,212 81 

18,939 
102,251 

1 3  

EASTERN 
GUL? 

28,587 
11,260 

45,050 
5,203 

24,506 

5,226 

665 

29,732 

-73 
% - 

53,758 71 ;;&::: 1 4  
1,126 1 5  

8 

KASHINGTON 
OREGON- 

124,650 
19,845 

3% 
63 ,821 

7,110 

78,011 
7,1)80 

2 , 2 4 1  
72,191 

I 

7 
70 

2? ,196 
26,062 

23 63,441 
353,299 

46 

TOTAL 

139,475 
135,910 

51,716 
327,101 

86 ,oe6 
99,625 
40 ,961 

226,672 

121,983 
45,844 

- 

3% 
Oi - I@ * 

74 360,518 
8 271,405 

1.8 140,654 
7.72,577 

7 

- % 

li 3 
42 
1 5  

L 4  
38 

1 e 

2 1  
5: 
22 

A? 
35 

18  

NOTE: See  Figure 8 f o r  areas. 

"Combined with  Eestern G u l f  i n  1967 
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Shrimp 

Foreign  f leets   operat ing i n  the  G u l f  of  Alaska take  considerable 

quan t i t i e s  of shrimp. Japan i n i t i a t e d  the fore ign   f i shery   for  shrimp o f f  

Alaska i n  1961 i n  the cent ra l  Bering Sea north  of the Pribi lof   Is lands.  

The ca tch   for   tha t   year   to ta led  some 20.1 mil l ion pounds (Table  IX-7), 

and reached a peak of  about 71.1 mil l ion pounds i n  1963. By 1966, the 

catch had declined t o  6.1 m i l l i o n  pounds in  1966, b u t  rose  again i n  1968 

t o  nearly 27 mil l ion pounds. Both s ide  and stern t rawlers  have been used. 

The Japanese  also have f i s h e d   a t  a  low level   of   intensi ty   for  shrimp i n  

the  Gulf of  Alaska  since  1963. Land.ings were less   than from the Bering 

Sea w i t h  most of the catch  taken i n  the Kodiak region. 

( 2 9 )  

Soviet   d is tant-water- t rawlers  began f i sh ing  f o r  shrimp north o f  

the   Pr ib i lof   I s lands  i n  1963.(29) 

TABLE IX-7 - PINK  SHRIMP CATCH OF JAPA 
1961 -1 968 Y m  VESSELS IN ALASKA  WATERS 

Catch i n  Million Pounds 
Year 

1961 30.1 _-_ 

1962 47.2 --- 
1963 71.1 1.4 

-_ - - -- Bering Sea -_ G u l f  of  Alaska 

1964 

1965 

45.1 

19.5 

5.2 

0.2 

1966  6.1 0.8 

1967 7.2 0.5 

1968 26.9 2.9 
- -. 
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H a l i b u t  

W i t h   t h e   c o n t i n u i n g   e x p a n s i o n   o f   f o r e i g n   f i s h i n g   f l e e t   a c t i v i t y  

t h roughou t   t he   range   o f   t he   ha l i bu t   f i she ry  and w i t h  some increase i n  domestic 

t r a w l i n g   o f f   B r i t i s h   C o l m b i a ,  i t  i s  e v i d e n t   t h a t  an  impact  on  the  resource 

i s  occur r ing .   Ha l ibu t   losses   a re   d imin ish ing   the   Nor th  American s e t l i n e  

f l e e t ' s  share o f   t h e   b e n e f i t s   f r o m   t h e   b u i l d - u p   o f   t h e   r e s o u r c e   t o   l e v e l s  

o f  maximum s u s t a i n a b l e   y i e l d   t h a t  were  obtained i n   t h e   e a r l y   1 9 6 0 ' s .  These 

developments i n   t h e   N o r t h   P a c i f i c  can  jeopardize  the  whole  hal ibut   program. (19 1 

It i s   c u r r e n t l y   e s t i m a t e d   t h a t ,  as o f  1968,  such  losses i n   t h e   y i e l d s  

a v a i l a b l e   t o   t h e  Canadian and U n i t e d   S t a t e s   s e t l i n e   f l e e t s  now probably  approach 

a minimum o f  1 0   m i l l i o n  pounds annual ly .  

Wh i le   t h i s   es t ima te  of unaccounted-for  catches  of   hal ibut   appear 

l a rge ,   t hey   a re   conse rva t i ve  when c o m p a r i n g   t h e   c u r r e n t   s i t u a t i o n   i n   t h e  

P a c i f i c   h a l i b u t   f i s h e r y   w i t h   t h e  decade o f   t he   1930 ' s .  Today a much l a r g e r  

f l e e t   o f   v e r y   l a r g e   v e s s e l s   f i s h e s   f o r  many species,   wi th  a f i s h i n g   s t r a t e g y  

best  descr ibed as "search and dest roy.  Any sea surve i l lance  o r   board ing  

is d i f f i c u l t ,  and e f fec t i ve   sea rch   o f   l a rge   vesse ls  i s  a lmost  impossible.  

Shores ide   su rve i l l ance   i s   l ack ing .   A l so ,   w i th   f o re ign   f l ee ts ,   t he re  i s  

p r a c t i c a l l y  no  access t o   r e c o r d s   f o r   t h e   d e t e c t i o n   o f   f a l s e   o r   i n c c n s i s t e c t  

f i sh ing ,   purchase,   sa les   o r   expor t   da ta  as was the  case w i th   t he   doaes t i c  

h a l i b u t   f l e e t   i n   t h e   1 9 3 0 ' s .  

There  has a l s o  been a g r o w i n g   f l e e t   o f   v e r y   l a r g e   f o r e i g n   s e t l i n e r s  

f i s h i n g   p r i m a r i l y   b l a c k c o d   o f f   s o u t h e a s t e r n   A l a s k a ,   i n   t h e   G u l f   o f   A l a s k a  and 

t o  a l i m i t e d   d e g r e e   o f f   B r i t i s h  Columbia.  These f o r e i g n   a c t i v i t i e s   s o u t h  

o f  Cape Cpencer ,   coup led   w i th   the   inadver ten t   ca tches   o f   ha l ibu t   by   domest ic  

t raw le rs ,   p robab ly   accoun t   f o r   remova ls   o f   a t   l eas t  5 m i l l i o n  pounds of 

ha l i bu t   annua l l y ,  based  on ex t rapo la t ing   observa t ions  on t h e   i n c i d e n t a l   t a k i n g  

o f   h a l i b u t   i n   d o m e s t i c   f i s h e r i e s .  
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On grounds  west  of Cape Spencer, the   mass ive   fo re ign   t rawl  

f i s h e r y   f o r   p e r c h   i n   t h e   G u l f ,   p o l l o c k  and y e l l o w f i n   s o l e   i n   t h e   B e r i n g  

Sea, coup led   w i th   o ther   spec ies ,   inc lud ing   shr imp,   p robab ly   accounts   fo r  

another 6 m i l l i o n  pounds i n   t h e   G u l f ,   i n c l u d i n g   t h e   A l e u t i a n   C h a i n .  

To what  degree the   s tocks  may be a b l e   t o   a b s o r b  some o f   t h e s e  

added r e m o v a l s ,   p a r t i c u l a r l y   t h e   l o s s e s   a t   t h e   j u v e n i l e   s t a g e s ,   i s  a mat te r  

o f   g rea t   concern   to   the   Ha l ibu t   Comiss ion  and, i n   t u r n ,   t o   t h e   N o r t h  

American H a l i b u t   f l e e t s .  (19 1 

Fo re ign   F i sh ing   F lee ts  

The fo l l ow ing   exce rp ts  from the  Nat ional   Mar ine  F isher ies  Serv ice,  

"Report on Fore ign  F ish ing O f f  U.S. C ~ a s t s , " ( ~ ? b r  May and  June,  1973, h i g h l i g h t  

r e c e n t   f o r e i g n   f i s h i n g   a c t i v i t y   i n   t h e   G u l f   o f   A l a s k a . S e e   F i g u r e s  IX-8 & IX-9. 

"A t o t a l   o f  500 i n d i v i d u a l   f o r e i g n   f i s h i n g  and f i she ry   suppor t  

vessels  from  Japan  (403  vessels),  the  Soviet  Union  (67) and the  Repub- 

l i c   o f  Korea (10) engaged i n   f i s h e r i e s   o f f   A l a s k a  i n  May, 1973,  an i n -  

crease o f  164  vessels  from  the  previous  month and 35 more vessels  than 

i n  May, 1972. 

"Soviet :  The 87 ind iv idua l   Sov ie t   vesse ls   inc luded 57 medium 

t rawlers ,   16   s te rn   t rawlers ,   10   p rocess ing  and t ranspor t   vessels ,  

2 support   vessels,  and 2 research   t rawlers .  

"The S o v i e t   f l o u n d e r   f i s h e r y   o f f   K o d i a k   I s l a n d   i n   t h e   G u l f   o f  

Alaska,  which had d e c r e a s e d   s t e a d i l y   i n   t h e   m o n t h   o f   A p r i l ,  was 

t e r m i n a t e d   t h e   f i r s t  week o f  May. The e f f o r t   f o r   P a c i f i c  Ocean 

perch i n   t h e   G u l f   o f   A l a s k a  was a l s o   t e r m i n a t e d   i n   e a r l y  May.  One 

S o v i e t   s t e r n   t r a w l e r   c o n d u c t e d   f i s h e r i e s   r e s e a r c h   i n   t h e   c e n t r a l  

and eas tern   Gu l f   o f   A laska.  
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"Japanese: .. The  403 individual  Japanese  vessels  off Alaska 

included 182 g i l l n e t   v e s s e l s ,  119 medium t rawlers ,  32 s t e rn  

t rawlers ,  32 crab  pot  vessels,  8 long l ine r s ,  28 processing and 

t ranspor t   vesse ls ,  1 research  vessel ,  and 1 patrol   vessel .  

"The ocean  perch f l e e t  i n  the Gulf  of Alaska  decreased from 

1 2  t o  10 s t e rn   t r awle r s .  Supported by one re f r igera ted   t ranspor t  

vesse l ,   the   t rawlers  ranged  widely  in the  Gulf ,  b u t  their   pr incipal  

e f f o r t  was between Kodiak  and  Shumagin Islands.  

"Ryub l i c  - -~ of Korea: Ten Korean vessels  engaged i n   f i s h e r i e s  

off  Alaska  in May. . One longl iner ,  which had been f ishing  sable-  

f ish  off   the   coast   of   southeastern  Alaska,   lef t   the  Alaskan  area by 

mid-May.  The s te rn   t rawler  which had been f i sh ing   fo r  ocean  perch 

in   the  eastern Gulf  of  Alaska also  departed  ear ly  i n  the month. 

"A t o t a l  of  653 individual  vessels from Japan  (579 vesse l s ) ,  

the  Soviet  Union ( 6 2 )  and the  Republic  of Korea ( 2 )  engaged i n  f i s h e r i e s  

off  Alaska  in  June,  1973, an increase  of 152 vessels   over   the number 

observed  during May, 1973, and 31 more vessels  than were seen  in  June, 

1972. 

"Soviet: ~- The 62 individual  Soviet  vessels  included 19 s t e rn  

t rawlers ,  37  medium t rawlers ,  3 fac tory   sh ips ,  and 3 re f r igera ted  

t ranspor t s .  The number of Soviet   vessels  present  simultaneously  de- 

creased from 54 t o  30 i n  ear ly  June and remained a t  t h a t  level  the 

r e s t  o f  the  month. I t  i s  expected  that   the   Soviet   f leet   wi l l   level  

o f f   a t   abou t  25 vessels  for  the  remainder  of  the sumer. 

"A minor  pollock  fishery  continued on Albatross Bank off  Kodiak 

Island  in  the Gulf of  Alaska. The f lee t   dec l ined  from 5 t o  2 s t e r n  

trawlers  in mid-June. 
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"Japanese: The 579 Japanese  vessels o f f  Alaska  included 43 

s te rn   t raw le rs ,  111 medium t raw le rs ,  332 salmon g i l l n e t t e r s ,  15 her-  

r i n g   g i l l n e t t e r s ,  32 crab  pot   vessels ,  8 l o n g l i n e r s ,  18 fac to ry   sh ips  

and  20 r e f r i g e r a t e d   t r a n s p o r t s .  The number o f   sh ips   p resent   s imu l -  

taneously  increased  from  388 i n   e a r l y  June t o  564 i n   l a t e  June. 

"The  ocean p e r c h   f l e e t  i n  the  Gul f   o f   A laska  increased  f rom  10  to  

16   s te rn   t raw le rs ,   se rv i ced   by  one r e f r i g e r a t e d   t r a n s p o r t .  The f l e e t  

ranged  from  waters o f f   s o u t h e a s t e r n   A l a s k a   t o   t h e  Shumagin Is lands .  

(See F igure  2 . )  The f i s h e r y   f o r   s a b l e f i s h  i n  t h e   G u l f   o f  A l a s k a  wa: 

continued  by 6 t o  7 longl iners  scat tered  f rom  southeast   A laska t (J  tk lc:  

Shumagin Is lands . "  

Data  f rom  the Food and Agr i cu l tu re   Organ iza t i on   o f   t he   Un i ted  r ld t i o r t , ,  

r e l a t i v e   t o   t h e   G u l f   o f   A l a s k a  and the   Ber ing  Sea are  shown i n  Tables IX-8, 

IX-9 and IX-10. (36) These data  are  f rom FA0 Fishing  Area 67, (F igure  IX- IO)  

which  includes  these  two  water masses (Table  IX-11).   (36)  Gul f   of   Alaska 

h a r v e s t   d a t a   a r e   n o t   s p e c i f i c a l l y   i d e n t i f i e d .  However, t h e   o v e r a l l   i n f l u e n c e  

o f  Japanese  and  Russian f l e e t   a c t i v i t y  on f i s h e r y   r e s o u r c e s   i n   t h i s   b r o a d  

area, as contrasted  wi th  North  American  f ishing  accompl ishment,  i s   e v i d e n t .  

The a r e a s   f i s h e d   b y   v a r i o u s   f o r e i g n   f l e e t s   f o r   c e r t a i n   s p e c i e s   i n  

May and June,  1973,  and December, 1974, a r e  shown i n   F i g u r e  IX-8 and IX-9, (35 )  

and IX-11  (37). 



PACIFIC NORTHEAST 
Nominal ca t ches ,  by coun t r i e s  
Thousand  Pounds FA0  FISHING AREA - 67 

TABLE IX-8 

1964 - - 1965 - 1966 - 1967 - 1968 - 1969 - 1970 - 1971 

TOTAL 3,262,808.0 3,218,716.0 3,681,682.0 4,210,786.0 4,254,878.0 4,828,074.0 5,820,144.0 4,585,568.0 

Canada 726,415.7 659,593.3 600,092.1  353,627.8  288,582.1  194,004.8  257,056.3 247,135.6 

Japan 680,119.1 761,027.9 1,021,391.1 1,899,483.3 2,242,739.5 2,545,210.7 3,079,826.2 2,164,476.2 

USSR 1,140,880.5  1,049,610.0  1,198,420.5 1,254,637.P 957,457.7 1,417,116.8  1,648,158.9.  1,446,217.6 

United  States  725,092.9 761,689.3 856,707.5 695,330.8  755,516.4  682,103.2  844,802.7  725,313.4 

- 

W 
rv 
0 



TABLE IX-9 - JAPAN FISHE~IES CATCH IN THE BERING SEA AND GULF OF ALASKA 
(FA0 AREA 6 7 ) ,  I N  THOUSAND POUNDS - 1969 - 1971 

SPECIES 

Pac i f i c   Ha l ibu t  

Arrowtooth  Halibut 

Flathead Sole  

Yellowfin  Sole 

Rock Sole 

Alaskan  Plaice 

P a c i f i c  Cod 

North  Pacif ic  Hake 

Alaskan  Pollock 

P a c i f i c  Ocean Perch 

North  Pacific  Rockfish 

Atka  Mackerel 

Sablef i sh  

Various Demersal Percomorphs 

Pac i f i c   Her r ing  

Miscel laneous  Finf ish 

King  Crab 

Queen Crab 

FA0 TOTAL 



282 

TABLE IX-10-  USSR FISHERIES CATCH I N  THE BERING SEA AND GULF OF ALASKA 
(FA0 AREA 67), I N  THOUSAND  POUNDS - 1969 - 1971 

SPECIES 

Pac i f i c   Ha l ibu t  

Te leos t een   p l a t s   ( f l ounde r s )  

P a c i f i c  Cod 

North  Pacif ic  Hake 

Alaska  Pollock 

Alfonsinos  (Redfishes)  

Grunts 

P a c i f i c  Ocean Perch 

Atka  Mackerel 

Sab le f i sh  

Various  Demersal  Percomorphs 

Pac i f i c   Her r ing  

Miscel laneous  f ish 

King  Crab 

Miscellaneous  Crustaceans- 

Miscellaneous  Molluscs 

1/ 

FA0 TOTAL 

1971 - 
4,721.6 

257,717.7 

157,628.9 

389,552.8 

130,071.4 

n.a.  

2,865.9 

124,780.3 

33,950.8 

10,361.6 

55,335.4 

62,169.7 

136,464.7 

13,007.1 

9,700.2 

13,688.9 

1,446,217.6  1,648,158.9  1,417,116.6 

1 9 7 0 '  

57,540.0 

215,609.8 

109,568.6 

368,609.1 

54,012.7 

17,857.2 

174,604.3 

133,598.7 

24,911.9 

14,550.3 

48,501.2 

258,379.1 

127,646.3 

15,873.1 

15,652.6 

11,243.4 

1969 
50,264.8 

211,862.0 

25,353.9 

370,152.3 

93,915.9 

19,620.9 

149,251.4 

91,490.9 

33,730.3 

21,605.0 

18,077.7 

162,479.0 

113,316.4 

19,841.4 

28,218.8 

7,936.5 

L/Mainly  shrimp 





OFF  ALASKA 

Ju ly ,  1972 

August, 1972 

TABLE I X - 1 1  
FOREIGN FISHERY  VESSELS  OPERATING OFF ALASKA 

(EXCLUDING DUPLICATE SICHTINGS) - BY TYPE OF VESSEL PSJD COUNTRY 
J U L Y ,  1972, THROUGH JUNE, 1973 

. f l  
1 

sdm 

Rep. of  Korea 
T o t a l  

Japan 47 105 53 22 1 --- 
Soviet  Union 1 5  18 --- 1 1 1 

September, 1972 Japan 46 120 54 21 1 
Soviet  Union 

--- 
6 16 --- 1 --- 2 

Rep. of  Korea 
To ta l  

October, 1972 Japan 36  39 10 11 
Soviet  Union 

--- 
9 16 --- 2 

--v 

--- --- 



FOREIGN FISH Y VE SELS  OPERATING  OFF  ALASKA (CONT'D) 
TABLE IX-11 CONT 

AR 2 

Rep. of  Korea - --_ 
50 93 

February,  1973 Japan 29 8 11 6 --- 1 55 
Soviet  Union 23 67 --- 14  5 8 117 
Rep.  of  Korea 1 _ _ _  _-- --- --- 1 

Tota l  53  75 11 20 9 173 5 

March, 1973 Japan 32 102 41 20 2 197 
Soviet  Union 25  79 _ _ _  13 5 2 124 
Rep. of  Korea 1 --- --- 1 

-G 
2 

33 7 2 323 

A p r i l ,  1973 Japan 35 94 41 17 1 __- 188 
Soviet  Union 41 79 --- 15 7 4' 146 
Rep. of  Korea 1 --- 1 --- _ _ _  2 

Tota l  
--_ - --- __- --- -_- - - - 

9 16 2 172 
- 

2 
- --- 

- --- - - - - - - 

__- 

- - _-- _ _ _  
T o t a l  58 181 

- - _- - 

- - --- 
-E Tota l  77  32 8 -7 173 

- - - 
336 

May, 1973 Japan 32 119 222 28 --- 2 403 
Sovie t  Union 16 57 --- lo 2 2 87 
Rep. of  Korea 3  4 1 2 --- 10 

500 

June, 1973 Japan 43 111 387  3a --- __- 579 
Soviet  Union 19 37 --- 6 --- __- 62 
Rep. of Korea 2 --- _-_ 8 2 12 

- _ _ _  - 
Tota l  51 180 223 

- - - 
40 2 7 - 

-a i3 
__- 

Tot a 1  
- 
387 -K 

- - --- --- - 
653 

- - ~ 

"Includes a l l  c l a s ses   o f   s t e rn   f ac to ry  and s t e r n   f r e e z e r   t r a w l e r s .  
/Includes a l l  c l a s s e s   o f  medium s ide   t r awle r s   (non- re f r ige ra t ed ,   r e f r ige ra t ed  and f r e e z e r  t r a w l e r s ) .  
L/Inc ludes   fue l  and water c a r r i e r s ,   t u g s ,   c a r g o   v e s s e l s ,  e t c .  
k/Includes  exploratory,   research  and  enforcement ( E )  ves se l s .  

h) 
Q 
Lr 
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Foreign fishing  off Alaska in December 1974, by CountIT, 
number of vessels, principal fishing  grounds and species 
fished . 

FIGURE IX-11 
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